Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

SO
i | Pv g M
T \N\

(
o
o
-

SR

| INFORMATION REPORT INFORMATION REPORT
CENTRAL INTELLIGENCE AGENCY

This msterial contalns information affecting the National Defense of the United States within the meaning of the Espionage Laws, Title
18, U.8.C. Becs. 793 and 794, the transmission or revelation of which in sny to an rized person is by law.

S-E-C-R-E-T 50X1

COUNTRY USSR REPORT

SUBJECT Soviet Scientific and Technical DATE DISTR. 13 August 1958
Publications

NO. PAGES ., 1
REQUIREMENT
NO. RD 50X1-HUM

' \’D%QF
INFO!

PLACE &
DATE ACQ.

APPRAISAL OF CONIENI IS5 JENIAIIVE.

‘Russian language scientific and technical publications‘

\ 50X1-HUM

Trudy Nauchno-Issledovatel'skogo Instituta (Works of the Scientific
Research Institute/Ministry of the Radiotechnical Industry/), Vyp.5,1956

Byulleten' Stalinabadskoy Astronomicheskoy Observatorii (Bulletin of
the Stalinabad Astronomical Observatory) No. 20, No. 21, 1957.

3. Tekhnika Televideniya (Technics of Television) Vyp. 23,22 (one’volufig), Vyp. !
23, Yyp. 24, 1957

When separated from covering memorandum, the attachments may be considered

UNCLASSIFIED,

Distribution of Attachments:

50X1-HUM
0SI: Loan
ORR: Loan

50X1-HUM

S-E-C-R-E-T

50X1-HUM

STATE | x [army | x Jvave | x |ate | rmt | laec 1

(Note: Woshi distribotion indicated by “X"; Field distribution by “#.)

IV_‘F_V_Rf'M_A’T|OAN“‘R_.EPORI . INFORMATION. REPORT

Declassified in Part - Sanitized Copy Appoved for Release @ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/10/21

CIA-RDP81-01043R002500130008-7

HO MCCAE;.\()BATEAI)CKWM UHCTUTYT

IBCECOYOSHT)!" HAV“

V

N e et
et
I

wr

tee

Y

-

STAT

&

i

-
iy

-

.,.,
A
z

; > s R
Declassified in Part Sanltl{zed Copy Approved for Release @ 50-Yr 2013/10/21 :
CIA-RDP81-01043R002500130009-7




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

A EpCTI E ‘ ' HHOCTH CCCP
MHHMCTEPCTBO PAIMOTEXHWYECKOM NMPOMBIWIE
: BCECOD3HHW HquHO$mCHEﬂOBAﬂNmCK”H UHCTUTYT

S TEXHUKA
TEJEBUAEHUS

(HAU‘-I['IO"-TEXHI’IL{ECKI/II‘/’I ‘CBOPHHK)

-

’

BbINYCK 23

YOAPCTBEHHOE Sl-!EPl‘ETlfI'-]ECKOE W3NATEJNDBCTBO
1957 ., Jiennurpasn

. . ¢

roc

MockBa

-

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7



Declassified in Part - Sanitized Copy Approved for Release 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

T
T

=, e

R

5

o

-, -
- v norss,

PEJAKLIHOHHAS KOJIErHS

H. 1. 3axapos (ots. penaxrop), M. A. Aaex-
cees, xaug. Texi. uayx H. C. Beanes, wamn. NMPUMEHEHUE YACTOTHOMW H $A30BOW MOAYJALHH

Texu. nayk M. JI. Baaux, I'. C. Buasdepyte, A HEPED,AQH“;SJ;IEEMSEV:S/[HHOFO CHTHAJIA
A. B. Boponos, H. K. Typesus, B. 5. Hsanos, K A

B. M. .ﬂenmu-Maxedou, B. 1. A/Iandpamu, : B cratse paEcmo‘rpeuu NPHHUHIIE OCYIECTBJCHNA HACTOTHOR MOAYAsILII

Kaux, 113.-Mar. ) +CTaGUN3OBAHNON KBAapUeM Hecyliefi WacTOThl TC/JACBH3HONHHBIM CHIHAJIOM 130-

b ar. Hayk [, A Moposzos (3am. Gpaxenns. [Tokasano, uTo uenecoo6pa3no npHMEHATh $a30BYI0 WAl YACTOTHO-

oTB. penaxtopa), 3. M. flemposa, xann. Texu. ha3oByi0 MOAYASALMIO C OTHOCHTCNBHO HCBEICOKHM HuAeKcoM Moaasuwii. o

Hayk C. [1. CHIOKHOCTH _OCYWIECTBIECHHA  3TOT  MeTO1 NpHGIN3NTEALHO COOTBETCTBYET

y [Tusosapos, B. H. Capiuro aMnANTYRHON MOAYJSUMH, HO OGecneyHBaeT 3HAUNTENbHO GOJbWIYIO NOMEXO-
3alLBLUICHHOCTD.

Kand. mexu. nayx A. 4. APThIM

R

P ————————

Beenenne

B custy u3BeCTHBIX NpeHMYIIECTB (BbICOKAs NOMEXO3aLHLLeH-
HOCTb, MaJlble HEeJHHEiiHble HCKaXKEeHHs H T. M.) 4YacTOTHAA MOAY-
AslUHs noaydaer Bce Gosiblliee pacnpocTpaHeHHe, ocobeso B aua-
nasoHe Y. K. B., Tle MOXHO MCMOJIb30BaTh OTHOCHTEIbHO HIHPOKYIO
[I0JIOCY Y4CTOT, HEOGXOAHMYIO A8 pea/in3aliy BbICOKOIl MoMexo-
saluIleHHocTH. B uacTHocTH, AManasoH 4actot f = 50 -+ 100 seey
IIHPOKO HCMOb3YeTCA AJifl BbICOKOKAUeCTBEHHOro pajHoBellaHHs.
[pn 3TOM JeBHalHs 4aCTOThI A f o6biuHo npuiHMaetcst pasHoil 50
HIH 75 Key, T. e. OTHOCHTeJbHAs JeBHallifl 4YacCTOTbl COCTABJAET

RY 4
5= (0,5 =-1,5) - 1073, a auana3soH MOAYJHPYIOLUKX HACTOT — OT

F.unl\'r

Fyuw=30 24 10 Fuaxe=15000 &y, 7. e. o 500. TpyauoctH
MU

OCYIECTBACHHS ‘laCTOTHQﬁ MOAyAAlHY BO3SpPacTalwT C yBeJuue-

Af mare
HHEeM T H F

Mun .
BeJIMUHHLI B HECATKH HJIH COTHH pa3s GoJblie, yeM 415 3BYKOBOTO.

. ﬂilﬁ TEJIEBH3HOHHOTO CHrHa.1a 1{306pax<emm ITH

«TEXHHKA TENEBUAEHU <
>
A f1», BbIM 23 5 OcHoBHHE NoJOXeHls PaGOTH 10MOXEHH Ha Kodepenuny no oGMEHY
. E ONBITOM SKCMAYaTaluH TeJCBH3HOHHBX UEHTPOB H TEXHHKH TejepusHouloro
Penaktop H. . Xapumonos semwanis, oprannzosaniofi [lpasachies Jlemurpaickoro, Ykpaunuckoro
T o i JlaTBUTICKOTO OTAC/AENHi HAYUHO-TEXHIUECKOTO OOGWECcTBA PaMHOTEeXHUKH 1
exuuuecknii penaktop A. A. 3abpoduna Koppexrop H. M. Apyxcununa : anextpocsadn nyM. A. C. [Tonosa B despase 1956 r. B Jlennnrpaze.

13580 Tunorpadua HUK 3akas 327 - 3
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D70 06CTOSTELCTBO A€/1AET METOAb! MACTOTHOI MOAYJSLNY, pa3-
paGoTanubie Adf  PamHOBeIL@Nis, NPAKTHUCCKH HENPHIOAHBIMM
AR TCACKICHIS,

B uactosueii paboTte AeJalOTCsl MONBLITKE Pa3PelHTb yKa3aH-
nBe TPYAHOCTIL

1. MeToan ocylwecTBieHHs WHPOKONOJOCHOI 4acTOTHOM
' MOLYNSLHH

UYactoTnas MOV AN, Kak H3BecTHo [JI. 1], Moxer Guith ocy-
plecTs1eHa (TGO 1YTEM HCMOCPeICTBEHHOTO BO3AeiicTBNA Ha ua-
CTOTY ABTOreHeparTopa, Hanpiyep ¢ MOMOLLbIO PeAaKTHBHEIX JaMim,
60 ayTen Moy suitt (pasbl B Kackazax, CAeyIoUlix 3a 3ajaio-
ulIM antorenepaTopoM. B mepsom cayuae necTaGHAbLHOCTbL napa-
MeTpoB auTorenepatopa i 0coGCHHO MOAYJSIUHOHHOIO YCTpOiicTna
NPHUROANT K YN0y cpeaneii uacToTel Moay. suny. s oGecneuens
ee BbLICOKON cTaGHALIOCTH B RAHHOM Cavuae neofXoanma asTo-
NOACTPOIiKA UACTOTEL, C.IO¥HOCTb KOTOPOIi BO3PACTaeT C yBeJirue-
HUEM WHPHILL HOI0CH YacTOT Moay s, Haanune Taxoil asto-
ROACTPOIILI CYICCTBEHHO VCJOXKHAET M YXyAUaeT HALEKHOCTD
paGoThl CHCTEMbI.

Mpunenenne (azoBoil MOAYAAUIH A NOAYUEHHA HACTOTHOI
MOAYJISLNH N03BOISET HCNO.1b30BaTL CTaGH.IbHBLT (KBApUEBbIil)
3analouuii reucpaTtop, uto obecneurBaeT JI0/DKHYIO YCTOIYHBOCTD
cpeateli YaCTOTHl MOAY.IAH, NPH ITOM OTNafaer HEOGXOAHMOCTb
B amrtonoictpoiike. [lpn ncno.ab3oBauin 3 QeKTHBHBIX MeTO10B
¢Ga30BOil MOIYISAUHN CHCTEMA B Le10M no.ayyaercs GoJee npocToil
1 Haiexuoll B padore, YeM B C.Iyyae HEMOCPeACTBEHHOI YaCTOTHOI
soxy st [To 3Toil npiuitHe OCHOBHOE BliHMaHHe B AajibHeiluienm
VACICHO MeT01aM (Pa30Boil MOAYIRUHH.

TpyAHOCTH OCNUICCTB.IEHHS YACTOTHOI MOAYAALUKHH TIPI MOMOLLI
da30R0fi (Kak H TPYAHOCTH OCYUIECTBAEHHSI aBTONOACTPOIKI mpi
HENOCPEICTBEHHOI HaCTOTHOM MOAY.ISUHH) BO3PacTaloT € yBe.IH-
YEHIIEM IUHPHHLL NOJOCH YaCcTOT MOANAALHH.

dazosbie MOIVIATOPH 00ECMEYHBAIOT, KaK MPaBHIO, OTHOCH-
TEIBHO Ml HHAEKC MOIYIAUHH (OLHH H.IH HECKOIbKO paiuad),
H 1R €r0 NOBHIUICHHS NPHMEHSIETCS YMHOMKEeHHe 4acToTa (H COoOoT-
BOTCTBEHHO NPH 3TOM VMHOMNaetcs HHIeKe Moayasuuu). Ecrect-
BEHHO, uTo padouas uacToTa (pa3’oBOro MOIN.IATOPa J0.1:KHa ObiTh
BHIOPaH2 NOHHMKEHHON B COOTBETCTBYIOLLEE YHCAO Pas.

TpeSyemuii oT (A30BOTO MOIY.ISTOPA MAKCHMA.IbHbHT HHIEKC
- - A
MO ONpelelneTcss OTHOCHTEIbHONl AeBuauNeil 4acToTH 2L

I
Fuar:c

F

Mun

# OTHOCHTC.IbHOI uIlelHOﬁ NO0.T0CH MOZY.THPVIOUWRHX 4aCTOT

4
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JeficTBuTeNbHO, NPaKTHUECKH [PHEMJEMAas MHHHMA.IbHAA Be-
JiHYHHA Hecyuleft 4acToThl fiuuy == fy Aosxkna 6bith 8 3 =5 =10
pas GoJiblie HauBbICIIeli Moaysupylouweli 4actotl Faawe, T. €.

f0=3F.uuh't:(5_:'10) FMm:c- (1)
33113]["37! OTHOCHTE/IbHAs AeBHalLMaA 4acTOTLl Ha BbIXOde Ie-
peaatuuka - ua HCXOMO} uacToTe fo MMEeT TO Ke Camoe 3Hade-

Af
HHe, NOCKOJIbKY 'T IPH YMHO2KCHHH 4aCTOThl HC H3MCHSIETCH,
oTCloAa

A A
Afoszfu=Tf?»mnc- (2)

Makcumaabiblit HHIEKC MOAYJSUHH Quare AMS MUHHMAJLHOM
MoayJ/upyloweit HacToTsl F . paBeH

Afo —p Fuare 37 . (3)
Fa“lln F‘-ua“ f

Takum o6pasoM, MakcHMaJbHbil HIAEKC MoAyJsuuu, Tp Gye-

Mblil OT (ha30BOro MOAYJIATOPA, NPONOPUHOHAJICH 3adalicil Ha
: N - iy

BbIXOJle NMepeAaTylKa OTHOCHTEJbHOIl AHBHALMH UACTOTH 2L 4 or-

S

" F N
HOCHTE.TbHOl WHPHHE N0JIOCH MOAYJHPYIOIUMX YacTOT ——,‘%’5— .
Mun
Hanpumep, 4151 BbICOKOKAUeCTBEHHbIX PafHOBELATEJbHbIX fe-

PeNaTuHKOB, KaK yxe OblJIO yKa3aHo, —7— = (0,6+1,5) 103 a
r "

Maxkc

Dyaxe =

=500, caenoBaTe bHO, COMMIACHO (3)

Quarc=(5-+10) 500 X
*X(0,5+1,5)10-3 =1,25+7,5 paduarn = 70+430°,

Ipocrefimine Metoanl ¢asoBoii  MoayasuHn oGecleyHBaloT
OOBIYHO HHAEKC MOAYJIALKK B Tpeae]ax ORHOrO Paiiiaua, no3ToMy
A yKa3aHHLIX NepefaTunkoB Gblid pa3paGotalibl creylabHble
METOALI MOBBIEHHS HHAGKCA MOLYJSIiUiH, HCNOIb3YIOLLle npeol-
pasosatean uactorsl [JI. 2, 3], HeauHeliHYIO aMIAHTYZHYIO MOAY-
asuuio [J1. 4, 5] uau cneunagabHble 3JeKTpoBaKyymhuble npuGopui,
Kak, Hanpumep, dasutpon [J1. 6, 7). B HekoTophIX cayuasx yse.-
yeHHe HHAeKCa MOAYMIUKH AOCTHIAJ0Ch MPOCTO NYTEM MOCIC,10Bd-
Te1bHOrO, «KAacKaJHOTO», BKJIOUEHHi HEeCKO.IbKHX [poCcTeiilux
¢asosbix monyssitopos [JI. 8, 9]. :

Iast TeneBU3HOHHOTO CHTHAJA BEINYHHA Cuake, OTIPEAEIAEMAf
13 (3), COCTaBHT THICAYH PajHaH, H BCE YKA3aHHbIE Bbillle MCTOLI
MIOBLI[IEHHST HHAEKCA MOAYAALHH CTaHOBATCS NMPAKTHYECKH HCMpH-

Mun

5
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eMJIeMBIMH, MOCKOAbKY OHII MO3BOJSIOT JIHIIb A0OBECTH HHIEKC MO-
AYJAUHH A0 HECKOJbKIX Pagial Uenoil CyLeCTBEeHHOro yCjloKHe-
HItA cXeMbl pa30BOrO MOAY.ISITOPA B CpaBlelHK € €ro nmpocTeiiuny
THIIOM.

Hike onncal METOA, NO3BOSIAOUINIT PA3PeLINTh ITY TPYAHOCTh.

2. MeToa pasiesenus cnekTpa mopyaupywomux uactot [J1. 10]

Jlio60ii 3aaanuslii 60.1b110IT HHAGKC MOAYJAUKHH Ha BbIXOAE ne-
pelaTuika NPHHUNNHAALIO MOXKET ObiThb NOJydeH nyTeM BbIGOpa
NOCTATOUHO HHM3KOH HCXOAHOIT Hecyuteil uacToThl (pa30BOrO MOAY-
asTopa f, 1 nocaeayiouy ee ymuoxetieM. Onnako neobxoaunsoe,
¢ 3TOil TOUKI 3PeHHs, NOMIDKEHIIC Hecyulell 1acToThl fo orpamniuenio
BCJEJCTBHE TOro, 4TO COIVIACHO BhipaXcuuio (1) sta wacrtora cea-
33Ha C MaKCHMa.1bHOIl MOAY.THpYIOLLeii UacTOTOll H JHMHTHPYETCS
cio. Ecan Bce e BbIOPaTh CTOJb HH3KYIO JeCylylo 4acToty f, da-
30BOTO MOAY.ITOPA, TO HAHBHICIUAA MOAY.THPYIOLWLAs 4acTOTa He
MOXET yxe ObiTb NPHHATA PaBHOIl Fyaue, @ GYAET OrpaniueHa He-
KoTOpoOii Beaununuoii F.

Ecout ocnoBbiBaThCA Ha NpHMeHeHHH npocTeiiwero (ha3oBoro
MORYJATOPA, T. €. NPHHATH Puaxc = 0,5-+1 paduax, 10, npn 3a-

- - By
JaHHOI OTHOCHTE/JAbHON JeBlialliil YaCTOTbhl ——, OTHOCHTE.1biiast

110J0Ca MOLY.THPYIOHUIX UacTOT COrJacHo BeipaxieHnio (3) 6yier
orpaHHueHa BeAHUHHOII

A _ Ssawe  f_ _ (0,5'+1)_ f
F A T G+=10) Baf

MU a

f

zO,l A—f- . (4)

TockoibKy HHAGKC MOAYIAUHY YMEHBIIAETCHS C YBETIUEHHeM
MOAy.IpYyloWeil uacToThl, TO WacToTe F) COOTBETCTBYET HILIEKC
B 11 pa3 Mehbiue, ueM 4actote Fuuy. EctecTnenuo, uto ecam necy-
Y10 YaCTOTY YMHOXHTb B # Pa3, TO HHAEKC MOAYIAUHH 119 Fy
CTaHeT DaBHBIM IHAGKCY MOIYJsUHM Adst Fuu, Ha npexueit ne-
cyureit. Oanako, noBbICHB B 7 pa3 HeCyULYlo, MOKHO YBeAHUHTH
B /I Pa3 MaKCHMAa.blylo MOIY.IHDPYIOULYIO YacTOTy, T. €. MPH No-
MOILH BTOPOTO (pa30BOTO MOAY.I1TOPa, PaGOTAIOWErO Ha NOBbILIEH-
Hoit necyuieil, MOXHO OCYLIECTBHTbL (DA30BYIO MOAYJIALHIO B OTIHO-
CHTeTbHOfI Mo.10ce HacToT

n=

Fy S
N = —= —_— —_—
ll A 0.1 AfC
CakoBatesbHo, BBedeHie OIHOro 106aBOYHOrO npocTeiillero
(ha3oBoro MoAy:1ATOpa pacuipRer NoA0Cy MOAYAHPYIOLLHX YacToT
B 7 pa3. [IpaKkTHueCKH BeanulHa n H3MepsieTcst O6bIYHO JCCHTRAMH,
nos3ToMYy 3((EeKTHBHOCTh TAKOFO METOAa BeChbMa BC/HKa,

6

____
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Ecnu uyacrota Fp = nF)=n? Fy., Bce e MeHblUe 3anaHHOMN
4aCTOThl Fuaxe, TO CJGLYET NOC/E eLie OfHOro YMHOMKeHHs Hecyuiei
aCTOTHI B /1 pa3 BHOBb BBECTH npocreiilunii (asonblii MoayasTop,
n T. &. CkeJseTHas cxéMa TaKoro MeToga MOAYJSILHH NpHBEAEHE
Ha puc. 1.

IMpu naanunu m npocreiimnx (pa3oBbIX MOLY/ISITOPOB TAKHM
crnocoGOM MOM(HO OCYLUECTBHTbL 4aCTOTHYIO MOAYJALUO B MoJjoce
HacToT

F .
Make f \m
—=/L"‘m(01—) . 5
AN ¥ (8)

Jas ouenks 3(h(peKTHBHOCTH ONMUCHIBAEMOro croco6a CpaBHUM
ero ¢ JAPYrHMH crocoGamu.

A
Tycrs, Hanpnmep—fj;= 103 (uto npuG.I3NTENEHO COOTBETCT-

BYET pajHoBeliaTeblioii YacTOTHON MOAYJAUKH), a caMas HH3Kas
gyacTotra MORYMSuHK Fuw = 50 ey, Toraa omnH npocredmuii Mo-
ayastop (m=1) coraacio (3) oGecneynt MOAYJIAUHIO B NCJA0CE
yacTor

Fuare f
= 0,1 —_— =

FJ"IN Af

T. €,

Fuare = 100 Fyuy = 100 - 50 = 5000 24.

Tpu stom coraacuo (1) ncxopHasi lecylias 4acToTa, Ha KOTO-
poit pa6oraer ()a3oBhlil MORYAATOP, AOMKHA ObTbL BhLI6paHa pan-
HOii

0= (6--10) Fuaxe = 40 x2y.
Ecnit nocsle ymioxenus Hecyuteii uactots fy B n=0,1 Xf?=

= 100 pas, T. e. Ha yacTore 4 A2y, BBCCTH elle OAHH NMpocTeitinii
(a3oBblil MOAYJIATOP, TO MOXHO OCYLIECTBHTb MOAYJISILMIO YacTo-
TamMu oT 5 a0 5100 =500 key, T. e. obilas oTHOCHTEAbHAA MO-
500 x2y

50 24
dopmyae (5) [mpu n=100C n m=2}.

Takum o6pasoM, Ads MNOJYYEHHS YaCTOTHOMOAYJHPOBAHHBIX
KoJieGaHuil B nosoce uacror ot 50 ey no 500 xey npu BLIXOAHOI
uacToTe 4 A2y B AAHHOM cCjyuae, KpoMe 3ajaloiliero (Ksaple-
BOr0) reHepatopa, Tpeyercs ABa npocTeHIuX (asoBbIX MOLY.Is-
Topa ! u npumepHo 100-kpaTHEI yMHOXKITENb YacTOThl (6—7 Kac-
KaA_B YABOGHHS 4acCTOThl WJH 4—5 KackaloB yTpoOeluHs H T. M.).

JIoCa 4acToT COCTaBHT = 104 = 1002, uTO COOTBETCTBYeT

T Taxne MORYJATOPH, KaK NOKa3alno Huxe, yllOﬁllO OCYL1eCTBHTh Ha OAHOM
HAH™ HECKOJIbKHX KPHCTAJVIHUCCKHX AHOAAX, RPHMCHAS Jamny (‘rpuon) JHb
B KauecTBe YCHAKTE/S,

7
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= TEITW IIT CCIESCTRIEEZS T2X0F0 MOIYIAIMOBEOTO YCTPofictaa

520707, L1 oficcaedenus Gz22020i yo-
szeror (01 50 ey 10 ) rey) nexoszsan
2:ifpaHa cordacho (1) pasHoft 4 22
Zo AZIOAEHHOIO BHINe, YOIVISUHE B No-
¥y K2y M0#eT HUTh OCYIULECTEICHE C no-
L0 MO1LJIATOPY, T. € H2 C2MOF HE3-
#2y. HMHIEKC MOAYIRUUH COCTZBHT

H7 MOIVIAUMH Ha gaciote 50 oy

‘4 2 100 pa3 GoablHA, T. €. paBHL

2\ CORIHHEHHH NMPOCTeRINEX Moay-

71— 10 Kackaioza woay: IREHIL

210 10—20 pasatposos LI 6, T,

X mary 3

1M CTiie2 ueT0l palieleHEs Ciexipa
DOUEHE CXeME B HeCKOIbKO pay.
£Tb COTDSAEHHT DAI2 GPOCTHX
VBEIYGHHEeM UX THCIZ. CleIeT

M270Z pa3leiehHs C{IeXTP2 WOz
HCTESHHNM. KOTOPHA [pa:
130Tz S2CT0T ulMpe, UeM B Eames npH-
[IeCTEa ONHCHBEEMOrD MRT012

TH-

ROTOPHX aMMLIHTVIHO-R2CTOTHAS
verpoiictaa (cM puc. 1) pasHo-
53X03€¢ HaCTOTHOTO IHCKPEMEH2-
THCiETEeT0 ©a30BOTO MOI3ISTOpa. me
5270 HANPSXEHHS B 3232HHOM

AHM. 9T0 BCe (Ga303me Mo-

23HYI0 KDVTH3HY np2odpaso-

3 asy xqiefianmi Hanps-

VIO B DAIHaHEX Ha BQIST
OCTOSHHBE BDEMeHH HHTerpu-
OOHTHO. B COOTBSTCTEHE C MEHH-
OT2NH NQAN0C. B KOTOPHX OHi

Declassified in Part - Sanitized Copy Approved for Release
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npuueM a1, Tak uTo KO3((HIHEHTH NepefauH lenosex

MOXKHO CUlTaTb paBHLIMH

1
T+/2:FR G,

Kul=

£
I<l"l~}r)ral.‘ )

~_1s
Kug=~ j2zaF

TMyeTp BXOANOE MOAYJHpYIOUICE HAmpskeHHe cuuycounanwo,
T. €. €ae = Asin 2, nan, B KommIeKcHoil Gopme, Eqr=A e/
=A@ Pt rpe amnantysa A uocrosuna. Hanpswenne na

Wsoacuren|
ugempmeu
yeument
Mowocmu

por

ry VWEONCUTE/R, ry YMHOKCUTENY

/rdnpué?a«/' [T M grvirite wacmome
eO0ITiOy r/ &n,p03 £n,pas

h#df,

g
801263 8 w.

’; o 1ty i,

Tonocobod,
@unip
o Foaxe

MOGYNUDYRUWEL HANPRNCEHIE
Puc. 1

BXOJC NepBoro (pazoBoro MOAYJIATOPA. NMocjie NPONOMACHHS Ege
yepe3 10/0COBOIi (HUILTP C KOMILTEKCHLIM KO3(duieHToM me-
peaaun K, (/<) u wnrerpupyiowmyio uenouky R; C;, pasuo

Ei=Eax K () Ky =A™ T K121 -

ruun

F2=aF * (8)

dazorslii MOAy.IATOpP Npeodpasyer 3TO HaNpsKeHle B H3Me-
Helle (ha3bl BbICOKOII 4acTOThl, paBHOE
= - 7z

o, 1t) =8E, =SAK, ()

joz Ft
I .

(9)

F Mun
a

Bromy H3MEHEHHIO (baBbl COOTBCTCTB}'CT H3MCHEHHE 4acCToThl

de j2w F
4@ _SAK, (joy2e T (10)

Awl(t) = Hun
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ez TanESEEEf vy, 8 CIeI0BZTZIEIO0, H H Takum 06pa3oM, PeBHOMEPHOCTD YyacTOTHON XapaKTePUCTHKH
CE B Ay My... fMe-: P23.° Do- §§ MOAYJAUHOLIIONO yerpoiicTBa JOCTHTaeTcss B TOM Ciyuae, Koria

LECIUTHOIO  I2CX PRWZZ2TODa CyMMa  KOMILIEKCHBIX k03(h(PHULMEHTOR  TEpefayn  MOJOCOBLIX

y 4  (uabTpoB nocToAHNa B 3aaanHoil noJjioce uacToT. .

o eniiin Fam SR K HH3KOUACTOTHOMY 1f BBICOKOUACTOTHOMY Cpe3am STHX noJso-
r=xAtR o= e g .n, §11) B covbix (uaLTPOB He HPEABABAAETCH ecTkHx TpeGopanuil. B uact-
) HOCTH, CC/abaeHHe HH3KHUX HAcTOT HEOGXOAHMO JHWE AAd TOTO,

THCICTRNO IACLPZUEZEZ . yToGLl HanpsbxkeHie ha BXoje (pasoBOro MOAyJATOpA C noHHXKe-
WITTIEI D BETIVISO DATITETR Z2E2N0- JIHCM UACTOTHl MOAYJIHPYIOLIEr0 HANPAMEHHS HE MOFJIO fPeBLICHTL
BEIHUHHBL, COOTBETCTBYIOLLET! MaKcHMaabHOl nesHauuy  (assl,

youebil wagaﬁagm . ;,,m,,, o ‘,6,,,,,,,,,,0, yacmomyl Ut—o
|eenepamep| - nypo3 np paz
P i 2P MowHocm)

\
£df ngtyen, B, net +Aty +n 8,

MEN

TEE TENEaRE ¥ TLOTL 0

yweﬂuﬂ
racxkad

TOETIC -z : b .

-]
BT0F modynupyI0LB2D HONDAHCENUR

Puc. 2

KoTopylo crocoSen o6ecneunTb MOAYJATop. B npornsioyz caydyae
posnHkaeT >@CKT OrpaHHueHHs MORYJIpYIOLLLro nanpsoKeHnHd,
NpHBOASAILHIT K NoABJACHINO neauneiibix Hekaxenuil. Taxoe oc1a6-
LIeHMe HH3KHX UacTOT MOMeT ObiTb AOCTHTIYTO COOTBETCTBYIOULHM
BLIGOPON TapaMeTpoB HHTErpHPYIOLHX uenouek. OGbMHO A9

& CRITTMD 0T IRODE WO

T SECTUTERO IERCEEWETS -

.1
3TOrO 4OCTATOUHO BbIGpaTh B opmyae (6) BeanuiHy @ paBHOMgL -

Ocna6JieHie BbICOKHX MOLYJUPYIOULIN 1acTOoT HeoGXOAHMO N0-

- CTO/IBKY, TIOCKOJIbKY MOAYAflMA 4acToTaMi, 3HAYUTCABHO MpPEBbI-

A LR (14 ¥ [aomHMH MaKCHMaJlbHYIO 4acToTy F waxe, ONPEAEAAEMYIO BbIpaXKe-

nnem (1), MPHBOAHT K MOABJICHHIO HeJHHeHHbIX HCKameHnil, yBe-

THUHBAIOMIMXCS C TOBbILIEHHEM HaCTOThl MOAY/ISUHH. [Mpu BuBOpE

Trw arem. v pweseesmy swmEr | lBe.'m'lHHbl f= 10 e’(l) MaJbie H'e.’IHHeI"IHble ucu}a)lcemm oGecne-

X vEremag 5 SomwmEzy (110 2 1HBAIOTCS] MPAKTHUECKH TIPH OCJaG.ieHHH BEICOKHX 4acToT, AaBae-

T MOM LEMOuKoil HHTErpHpyloiiero THIA. Puc. 1 B 3tom ciydae
NpHHAMaeT BHL, noxasanHblil Ha pue. 2.

SESUER I MECTS OELTESOEET S0 1 oofarese
. A =T D SRS TST X
BETE ARCUER  SHITUTER. 535@ nLoF NTHERrmak oo

1
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Ecan Bu6path MNOCTOSHHEE BPEMEHH TaKHX RC nenouex u3
ycsoBHil

F\RIC,=F,CiR,=. .. =FuRiCi=3- (15)

1
H OAHOBpPEMEHHO MNOJ0XKHTDL ¢Z='-2-;. TO HETPYANO BHACTD, 4yTo

AMIUIHTY/IHO-4aCTOTHAS XaPAKTEPHCTHKA MOLYJSUNOHIOr0 yerpoii-
crBa K(j Q) noayuaercst paBHOMEDHOIl ¢ BLICOKOfi CTeMmelbio To4-
HOCTII. °

TeficTBuTebHO, ecu B (opMyax aas koddduuientos nepe-
Aaui HITErpHPYIOUHX Uenouek (7) ‘e npeneGperaTh eauunueit

B 3HaMeHaTede, TO Npi @=gz-, BMCCTO npuGainkentoil Gopmyas
(14), noayusm Tounyio hopmyay

J
F
K(j9)=302:F,,_1[Kl(jg) e
T+

e
K () ——F |- {16)

B 70t dhopmyae Beanunns Kn(/ ) B COOTBETCTBIH C (15) cae-
ZlyeT TPHHSTb PaBHBIMH

Ki(/2)

! ! {162)

T FRCy 145E°
A

i

-1
TRy L 1166)
2

(/%)

M T. A., nocae uero(16) mpunumaer BUR

TMockoabky cordiacHo (12) uactoret Fuus, F1, F2 B T. L. CHABHO
OTJIHYAIOTCA JPYT OT ApPYra, Tak uto Fu=nmFm—1, rie Nm—060/b-
wne Ko3(HUHERTH YMHOMNKEHHS NOPALKA HECKOMALKHX NECSTKOB, TQ

12

’
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N MoGoit YacTOTEl F MOXHO NOJY4HTh JOCTATOUHO TOUHOR 3Have-
nie K(/2), ynepxupas B KBaapaTHeIx CKOGKax (opMyibl (17) oano
1L ABa caaraembix. Tak, nanpumep ecan Fuuw K F& Fy, To Beemut
cJlIarAeMbIMI MOXHO TpeHe6peub, 3a HCKJIOUEHHEM RNepBoro, Ko-
TOpOE MOMHO CUHTATh DABHLIM eMHNHLE; MOIOGHO 3TOMY, MPH
F, & F& F, nuwb BTOpOE CjiaraeMoe AaeT eAMiHLY, d OCTalb-
Hbie — HYAb, # T. A. B HEKOTOPbIX 06J1aCTAX ABA CMEKHbLIX ciarae-
MBIX MOFYT HMETb NPHMEDHO pabible 3HAUEHHS It CICAYET yUHTLI-
BaTh Hx 06a. ONHAKO OHH B CyMMe TaK)Ke AAIOT eAAINILY. Hanpu-
Mep, B TOM CJydae, KOrAa fepsoe i BTOpOe ciaraelisie — ORIOro
NOpYAKA, MMEET MECTO HepaBeHcTBO Fu L F & Fy u torna 3t

caaraeMble NPHHAMAIOT BHA

F

Fyun 1 ~ 1

L F - F = .
147 F 1+J—Fl- 1+J v

MUK

QueBHANO, UTO CyMMa HX paBHa eIMHHUE.

Taxum o6pasom, gopayaa (17) aas nwboii 4acToThl F, otpe-
aroueii nepanenctsy Fyuw K F & Fie = Fuaxe:
Mesker GpiTh 3ameHeHa QopmyJiol

K(jR)=S3s2=Fr-1. (18)

Jluwbs Ha Kpasx paGouHX [AHanasoHos, rae F = Fyun& Fyunu
F o= Fyare D>Fx-1, Bolpaxcenue B KBaAPaTHbIX ckoGKkax B opmy.ie
(17) oTuvaeTCsi OT eAHHHLUB], ¥ 5Ta (GOPMY/IA NMPHHHMACT BUA

F

O _ jE.\mu
K(_]Q)—SU?»F];..[ F (19)
14/ Fyun

Fr=Fymw & Fy

KUj Q) So2% Faot — == S52= Fam1 —— (20)

145 145
IJi:ll 4 Faraxc

nJist F%E"m;c»Fn—L

UgcToTible HCKAXeEINs, Boipaxaemble popayaamu (19) 1 (20),
He BJAAIOTCA CrielQUUecCKHMIl AJis MeTola pasjeleHis CnexTpa
MofyaHpylowuX 4acTtor. Takne e MCKaXe Hi nMeioT MecTo I
npi o6weiyHol (pasosoii mopyssuim, T. €. B TOM cJyuvae, Koraa
CnexTp MOAYJHPYIOULIX YaCTOT e pasjesetl. D710 BHAHO, B 4acT-

13
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EESToee

P 1

iocti, 3 opmyast (17), ecu B Heli IPHNATH YHCIIO NOAOC k=1, uae, Kor/a ero fnojoca nponycKanus pasia 3 f=2F,. Eco kosd-

T. €. Fuawe= Fr = Fy, 11 COXPaHHTL, COOTBETCTBEHINO, ojiio caarae- duLenT ymioxenns s nepBoro Kackaaa YMHOMXEHHA uacToThl,

Moe B KpaapaTioii ckoGke. Hais aroro cayuas (opMy.u (18), COREpIKALLEro 3TOT KOHTYP, pasen 1, TO uecyulas yacToTa, Ha KO-

(19) 1 (20), oueBNALO, TAKIKE OCTAIOTCA B CHJE. Topoii paGoTaeT Kackal, paBHa f= fon. JLoGpOTHOCTb KOLTYPa CO-
Takum 0Gpa3’oM, B OTHOUIGHHH AMMIHTYNO- U (pasouacroTiioil ] OTBETCTBENHO OMpeAeJHTCS KAk OTHOLIeNHe Hecylmied 4acTOTH

XapaKTepHCTHKIL JUisi MOAYJHpYIOLIero Ciruala (npn namiexa- & K mojioce NporycKaHusl.

mem noxGope NapaMeTpoB HHTETPHPYIOUIHX uenoveK) MeTol pas- & VuurniBas (1), nMmeem

HeJieHHs] CeKTpa MOLY/IHPYIOLULHX YacToT SKBHBAJIEHTEH OGBIHOMY

metony (asonoil MOAYJISUHH. f font n fo 1 21)
Cxema pHC. 2 MOXET GbiTh YNIPOLLEH, eCJlil YUecTh, 410 o06bIUu1I0 Q= <f = 2F; =5 F -2 {

YMUOXKHTEIH UACTOTI, BKAIOUEHHbIE NOC/E- Pa30BLIX MOLYIATOPOS, 5 :

B oToM ciyuae cxeMa BKjiouenis (asoBoro MOAyAsiTOpa Npit-

NIpeAcTaBAsioT COGOfi Kackambl, Y KOTOPHIX B KaueCTBE aHOMHbIX
HATPY3OK HCMOAb30BAHE! pesonanchbie KouTypel. Kasabiil w3 #2- JMaer BuA, MOKasaunwii na puc. 3. Hamtuue auoauore kouTypa

KHX KONTYPOB OC/1a6/isieT GOKOBble HaCTOTbi MOAYJHPOBANHOTO KO- .
neGalus Tak ke, Kak OocnaBJjser MX HHTErpupyoulas uenotuxa NepBOro YMHOXHTeJs 4acToTsl ¢ Ro6poTHoCThIo Q == 5~ AeaeT
¢ MOCTOSIHHOIT BpEeMEH! <= R'C’, pasuoii NocTOAHHOI BpeMeHH

P

¢ *
KOHTYpa == = % —9ReCr. Mexay ABYMf CM@XHbIMI (PA30BBIMH

~

mogyasTopamu (puc. 1 1 2) moxer 6BITb DBXJIIOUENO HECKOJbKO
KacKaZOB YMHOMeEHHs UaCTOThI, HeCyLas uacToTa KOTOPLIX BO3pa-
craer no Mepe ee ymMHoxeuns. [TepBulii KackaL yMHOXEHH, pabo-
Talolil Ha caMoil Hu3Koil Hecyuteil yacToTe, 06aan2aeT, ouesuano,
npH MPOYHX PaBHLIX YCAOBHAX H HanGosee y3Koil N0J0COI npoTy-
ckauus, T. €. HauGodbLueil NOCTOSHHOI BpeMeHil KOHTYpa.

TTo/iocH! TIPOMYCKAHHsl OCTA/bHBIX KACKaMOE yMHOMEHHA ua-
CTOTHl BO3PAcTaioT B COOTBETCTBHN C YMHOMEHHEM UacToTsl, i
onpeseasioleli ABJAETCA N0J0C2 NPONYCKAHNA HEPBOro Kackana \ N
yMHOYKEHHA 4acToTel. ECAH NpHHATL NOCTOAHHYIO BpeMeHH Koil- -
Typa 9TOr0 Kackaja pasuofi nocrosiuuoit spemenn R'C’ coorser- 8200 modyNupYHILEED KANPIHOENLT
cTBYyIOLLeil HHTErpHpyIoleil LenouKii, phi6paHHoli COraacHO pa- & -guc.a
peuctsy (15), To HagOGHOCTb B 37Ol uenouxe OTNafaer, NOCKOJbKY
ee (yuxuny GyAeT BLINOJHATL KOHTYP. Ilo6poTHOCTE 3TOrO KOH- .

Typa HETPYNHO ONPEieJHTb MO BeNHUHHE B, 3amaunoii ycno- H3THIIHEH METErpHPYIOLLYIO Lenouky R’Cy (cm. puc. 2). Tlocne-
suem (1). : LylouiHe KacKalbl YMHOXEHHS 4acToThl pa6oraior Ha Goiee BbICO-

Tax, nanpumep, Ajs NepBoro (ba30|30r0 MOAy19TOpa HHTErPH- 4 KHX HecylIMX uacToTax, HMEIOT COOTBETCTBEHHO Gosiee LIHPOKYIO
pylotas Henouka Rllcl". KaK BHIAHO H3 Q)opl\.ly.m), (lﬁa)’ Ha MaKCH- nojocy nponycl(amm U BbI3BIBAIOT He3Ha‘lHTEJIbeI§ YacTOTHLIC
MaJbHoOll NN 3TOF0 MOAyAsiTopa uactote Fy A0.KHA AaBath g HCKAXKEHHs MOALYJHpYIOLIEro Ha"Pﬂ?KE“I';‘“ B paoueli noJoce ua-,
ocabsenne 8 2 pas. Kontyp Aaer Takoe ociaG:enue GOKOBbIX . CTOT AANHOFO (}a30BOT0 MOAYASTOPa. B SHAUMTENLHON MEpe 3TH

"
¢ it HCKAXKEHHA MOrYT ObiTb KOMNEHCHPOBAiibl seesenuen emkocTH Ci
YacTOT, COOTBETCTBYIOLIHX MOLYJHPY. it yact -
' yio onyaupyroutelt uactote £, b TM 1y (mynKkTHp HA pHC. 3), eCH nolo6path NOCTOSHHYIO BpEMEHH RiCY’
aBHOI MOCTOSHHOf BpeMeH: KOHTypa BTODOrO YMHOXKHTEAS ua-
* Jror addexT, Kak n3sectno [JI. 12], enpaseanns ansa aMAANTYAHOI MO- P it i1 e
\ . P M BJA-
aysmts. B 42N’ ciyuae Bawen cayuall $azosoil MOAYAMN ¢ UHACKCOM, €TOTH HJH HECKOALKO Gosibilie 3TOH noctosigHofl (¢ yueTom BN
KOTOPLIT 3HAUNTEALHO Meiiblile CANHMULL Crektp TaKoil $a3oBoii Moayasawiu HHA NIOC/AEAYIOUINX YMHOXHTERH 4acToThl).
oTquaeTes OT CHEKTPa AMIANTYAHON — NPAKTHYCCKI Jifllb NOBOPOTOM hasn : Taxum oﬁpasom, corJiacopanie (basouhlx MOLY/11TO0pPOB JOCTH-
necymiefi uactoTs Ha 90°% nosToMy Anst Takofl (asoBoll MOLYAN YNOMAIY- : raetcsi Ge3 BBeAeHHS CRelHaJbHBIX, CKOJILKO-HHOYAb CJOXHBIX
Wil adheKT TakKe CnpaBefsiiB, A
il sbget pasen KOPPEKTHPYIOIIHX Leneit.
14
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4. Tpumenense $a3080it MOLYIALHH

OcloBlibIM NPeHMYLIECTBOM HaCTOTHON MOAYJAUMY B CpaBHe-
HHH C aMOJHTYAO! sIBASIETCSl ee BbICOKasl MOMEeXO3alLHUIenIoCTh,
NOBLILAIOWAACS € yBeHueniieM HuaeKkca Moaysui. TTpn vactor-
1Ol MOIYMSUHH, KOTAa AeBHALWS 4acToTsl A f nas Bcex MoAy.aH-
PYIOIMHX MacTOT F MpHHHMAETCS OAHA H Ta ME, HHACKC MOAYJISLHA

P = a YMEHbLIAeTC C yBeJHvYeHHeM F. Bcaeacrsue 3TOro BJMS-
Hile MOMEXH MNpONOPUHOHAJBHO ee 4vacToTe. HPH paBHOMEpHOM

U
A
. . ) }
2
i
1 { [
Yy I !
} 1 L__’
' Fasun Fep Fuaxe
Puc. 4

pacripene/eHul nomex B pafouem AKanasoHe YacTOT CMeKTPasb-
flas nA0THocTh Hanpskenus nomexu Un =f(F) Ha Bbixone ua-
CTOTHOrO JeTeKTopa HMeeT BHI HaK/OHHOI mpamoil (npsmas I na
puc. 4). ITo 3¢dexTHBHOMY 3HAUEHHIO HAMPAXKEHHA LYMOB BbIMT-
philll [OMEXO03aL{HILEHHOCTH NpPH YacCTOTHON MOAYIAHHH, KaK H3-
Becto. [JI. 13], paBen

V3Af
L2221 22
FAIBA’L‘ ( )
[Tpi a3oBoil MOAYAAWHH BLIUTPHIU paBeH HHIEKCY MOAYas-
1A, He 3aBHCALIEMY OT MOAYJHPYlOUlell 4acToThi, T. €.
A

Ipu=%= F;xa':c ) @9

Takuy 06pa3oM, YacTOTHas MOAYJSLHA NPH OAHHX H Tex Xe
A f 1 Fugee oBecnieunBaer B V3 60.1b13yI0 NOMEX03aHILEHHOCTD,
uem ¢asosas. OAHAKO NMPAKTHUECKH 3TO pPasjiuie 3HAYHTE/IbHO
MeHblue. 9T0 0GbACHAETCS TeM, UTO, NOCKO.1bKY Hanboee BbICOKIE
4aCTOTH CMEKTpa TeJeBH3HOHHOIO (H 3BYKOBOTO) CHTHaja BhbIpa-
HKeHbl gnaéo. [IONYCTHMO M NMpPaKTHYECKH ledecoo0pasHo npH ua-
CTOTHOII  MOAYJSIHI Ha nepejawlleli CTOPOHE OCYILECTBHTh
ROAbEM BLICOKHX MOAY/HPYIOWIHX 4acToT («npuMdasuc») nytes
seenenta angdeperunpyloileit uenouxku. Ha npuenvoii cTopotie
BBOAMTCA COOTBETCTBEHHO HHTErpHpylollas UefouKka, BCJAEACTBIE

16
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yero BAHSHHE TNOMEX Ha BLICOKHX ‘facToTax ocaabamerca (kpi-
Bast 2 Ha puc. 4).

Giaronaps nofbeMy BbICOKHX HACTOT Ha nepejaiouleii cropoie
HIAEKC MOAYJSIHH NCPCCTaeT NafaTh € YBelnueinieM 4acToThi 1
yacToTHas MOLYJsuMs npespaitaercs B (asosylo. [lpu nepenaue
Te 1eBH3HOHHOrO CHI1Ia1d NOABCM BbICOKHX 4aCTOT AONYCTHM B 3Ha-
NHTeBHON UACTH €0 CHeKTpa (OT 4acToThi Fgy A0 4acTOThl Fuakc
ua pic. 2), noSTOMy yNOMAHYTHiii Bblue BBMrPLIL 8 | S a3, Aa-
BaeMblii 4acTOTHON MOAy.sauueil, MeeT MecTo Jillb B YacTH cneK-
Tpa uacTor (B 06nacT o1 0 10 Fepua puc. 2), 1 OOULMI BEIMFPHIL
3HAYHTEBHO MeHblUe |/ 3, T. €. NPAKTHUECKH He HMEeT CyulecTseii-
HOTO 3naueHus.!

B 1o e Bpema nphnMeliente (ha3onoii MORYIALNN A€T BCChMA
CYLIECTBEHHOE YNPOLIEHHE CXeMbl MOAY/SIHH. JeiicTBuTe/bIO,
npi (a3oBoil MOAY.IALHN HBACKC MOLYISILHH, HE 3asucsiumit or
yacToThf F, MOMET ObITh NPHUAT PaBHLIN HIACKCY MOLY.IALHI 1A
HeKkoTopoil cpeaneil yactote Fep, COOTBETCTBYIOILEI! Hayaly Modb-
eMa BLICOKHX 4aCTOT NpH YacTOTHOIl MOAYJMSiLHH, T. €. rpaHulie
nepexosia ee B (paszonylo (puc. 4). Taxum 06pa3oM, HHAEKC, Tpe-
Gyemulil npi (a3oBoii MOAY.IRUMH, PaBeH

25— L. {24)
cp Bl

Ecau uactora Fep3uauntesisio Menblie Fugge, T0 OH3 MOKET
GbITh BCE e 3HAUHTENBHO GoabILe Fiuuys H MAKCHMALILHI HILIEKE
MORY.ISUHH NPH UACTOTHOI MOAYISILKY, PaBHbL

pn = L 925
@ rarc F,mm y (._ i
MOJKET OKA3aThCst BO MHOTO pa3 Go.blie, ueM 94 . COOTBETCTBEHHO
notpebyercsl 3HauHTeIBHO Oo.ee cA0KHbii (pa3oBblil MO1Y.19TOP
Tax, nanpusmep, ec.1 Fuace =06 4224, a Fep=0,5 Fiyane =3 22y,
To N0 3(hGEKTHBHOMY 3HAYEHHIO HANPAKEHHs [OMeX hazopaa H
uacTOTHasi MOAYJAUHH ofecneuar, NPAKTHYECKH, OAHHAKOBYIO MO-
MeXO03aUIHIIEeHHOCTb. B TO Ke Bpems, eciH Fuun = 50 24, 10 CO-
raacHo dopuyaam (24) u (25) npu YyacTOTHOII MOAYJIAUMI nOTpe-
Gyetcss OGECHEUNTH MOJYUEHHE HHAERCA MOAYIAUHH B —5':—2:[2‘— =
= 60000 pa3 GoJiblie, Yem MpH (asopoii. COOTBETCTBEHHO 11OTPe-
6yercst GoJlee CAOKHOE MOAYAALUHOHHOE ycTpoiicTBO.
D10 3acrTaBaser 0O6paTHTH Go/bluee BHHMaHHe Ha BOAPOC
Hernodb3oBaHus (a3oBofl MORYIAUHH A8 Mepejaul Te.1eBH3HOH-
HQrO CHrHaJa.

I 3r0 3aMeuaHne OTHOCHTCA K 3¢¢exnmuon;} 3HAUCHIIO HATIPAKEHMs
nomex. Ecan nanGojec onacia HH3KOMACTOTHasn MOMEXA, TO 4acToTHAR MY~
JAUMA MOKCT AaTh 3HaunTeAbHO GOAbLUI addexT, uem pasonas.

2 Texunxa veaesuleni, 8. 23 17
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K nejoctaTkaM, cBasanibiv ¢ npHMencHiCM (Pa3oBoii Moy-
IR, MOAHO OTHECTH HCVIIeOCTHA, BO3HIIKAIOULIE NPH NpHeMme
MOJLYHIPOBALILIX KoscBannii. /lan IeTeKTHPOBANHS TaKHX KoJjC-
Ganunil npi 6ObLUINN HILICKCAX MOy It (¢ 1) eanucroeliibiy,
NPaKTHUECK! APUCMICMbBIM sIBASETCs vacToTiRii aerextop. IMpu
NPUMCHCHIUI TAKOrO JCTEKTOPA UAMPSIKCHHC HA CFO BBINXOZE, Kak
U Hanpspxenle mWysos (hpusas 1 ua pnc. d) yseubuaercs no mepe
yMeHbLen st MOAY. PYIOUIeil HacToThl £, .

B npiusesientoM BLILIC NpHMEPe A1 HACTOTI Fuye 1p1t aso-
Boil Moayasuk TpeGoratcst mitexe B 60000 pas mensme, ues
npu vacrotioii. CoOTBETCTBOHIY RANPAKCHIIE UA BLINOAC YACTOT-
HOTQ ZIeTeKTOpa Ha HacioTe Fyy npn dalonoii Moayasiin Gyner
ocsiabaeno 3 60 000 pa3 (o cpaBHCIHIO ¢ MACTOTHOIT MOAY.IsHeIl.
Koppekuusi 370ro ocitaG.ienis J1erko JI0CTHraeTcst BBJeHHeM npo-
creiimell KoppekTHpyloweil Leni, o4lako 1eoGXOAHMOCTb 1000:1-
HITEIBLHOTO yCleHnst Hi3kux uactor 5 60 000 pas npeacrtasaser
HeKoTopoe Heyao6eTBo.

B 3akmoucune mainoro naparpaga 3aMeTHM, UTO BO3MOMell
TaKkKe KOMNPOMHCCHBIT BaphauT, npeiactapisionnii coGoii komGu-
HaUHIO uacToTHOi # (a3vusoil Moxyiswnn. B sToM BapHauTte s
Ha nanboJec HH3KUX HACTOTAX HHACKC MOAYJSUHH HE 3aBHCHT OT
4acTtoThi, T. e, HMeeT mecto (asopast mony.sutisi. fa Goaece sbico-
KHX 4aCTOTAX JHAEKC MOAYJAUHH YMCHBWAETCS! C YBCJHUEiHeM
4acTOTbl 1 COXPAHRETCS! NeH3MEeHIOil AeBlalns uacToThi, T. e.
JIMEET MECTO uacToTHas MoayJasuns. HanGotes BuicOKHe 4acToTHI,
KaK H npi o0buHOil YacTOTHON MOAYIAWIN, MOTYT GulTh MOAYEpPK-
HyThl (BBejenHeM «npuMQasica»), T. e. Ha THX YaCTOTAX BHOBb
6yaeT 1MeTh MeCTo (a30Basi MOLY.IALHUS.

5. Meropyl ocymecrsaenss Qasoseit Moayasuuu

B omucauHoM Bblle METOAe pa3fiesieHHst CMeKTPa MOAYJIHDPYIO-
uuix 4acror (puc. I, 2, 3) BaKHBIM, C NPaKTHUECKON TOUKH 3pe-
s, sizasieTcs BbiGOp HauGosee NpHEMJEMBIX CXeM (a30BLIX MO-
AyJISITOPOB, OT KOTOPBIX 32BHCHT KAYECTBO MOAYJALMH H CHAOXK-
#octb cxembl. C 3THX TOUEK 3peHusi uenecoo6PasHLIMH NpPeACTan-
asiotes (pa3oBLie MOAYJASTOPH HA QHOAEX (KPHCTAJJIHUECKHX AC-
TekTopax). [IpenMylecTBOM TaKux MOAYJATOPOB SIBASETCS MaJjias
32BJICHMOCTb KaueCTBa MOAYJAUKH OT pasbpoca napamMeTpoB AHO-
210B B TOM Cayuae, KOTAa HX IPAMOE CONPOTHBJEHHE MHOTO MEHbILC,
a o0paTHoe — MHOr0 60Jbllle  COMPOTHBJEHHSI HATPY3KH, 4TO
06bIYHO BCErla MOXKHO OGeCcneyyTh.

Kpome Toro, uesoil ypemiuenns uucia auomos, Ges cymiect-
BEHIILIX YC/OXHEHHT CXeMBl, HEeTPYOHO NOGHTBCS 3HAUUTEJBHOTO
NOBbIIIEHHS HHAGKCA MOAyAsuun (nopsaka 90—120° wa jamoa)
[JI. 5], uto suaunTeabHo 3deKTiBHEE APYTHX CXeM MOAYJATOPOB,
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onncannpix 8 anteparype {J1. 2, 3, 8, 9 u ap.]. Nagexo ne noiuoe
OCBELIEIIHC BOMPOCOR O TAKOM MPHMENEHUH JIHOA0B i O MoAyuelni
GOMBLWIIX HHAEKCOB (pa30BOii MOAYJAUHH COACPKHTCA Jullh B OA-
noii paGore [J1. 4]. B cuty aHx cooGpasxeiiil esecoo6pasiio pas-
1pockl.
B“TEUSIT;;OEZ l?sueCTeu [J1. 14, 15 1 ap.] metoa npeoGpasoBaliist
aMIANTY0i MoayasuH B (asosylo. B o;uiom BapHanTe 3TOrO
MCTOja J1BA HATPsKeHus Hecyuieil 4acToThl, CABHIYTHIE TIO Q)age
na 90° u HMEloWHe B HAUAbILH] MOMEUT BEeJHUHHDLI SAs 1 SBy
(puc. 5), NpOTHBOTAKTHO MOLYINPYIOTCS HA amnauTyAe, Gaaro-

8" 6,

Puc. § Pic. 6

aaps uemy pesyabTup)iowunii nekrop SO NoBOpaUNBAETCA lia yro.1
©, nepexoaa B nocoxenne 00’ win 90 {/1. 16]. B mpyrom Ba-
pHaHTE BEKTOD HAMpSIKeilns fecyuleii uacToTh (SO ua pic. 5)
CKAAABIBACTCS ¢ MORYIRLHONHBIM BexTopom (00’ nan-00"), no-
JYUEHHBIM C NOMOIibIO (asospaiuateds i 6aJIaHCHOTO MOLyaA-
Topa. OCHOBIIBIM HENOCTATKOM 3THX METOAOB AB.SETCA MX OTHO-
CHTCIblIAs CIOKHOCTH (TPeByeTcst HeCKOIbKO JaMI) 1l orpanset-
bl MaKCHMadbH bl HHAGKC MOIY/SAUHH (4-45°).

HekoTopoe ynpolueHie MoeT ObiTb AOCTHINYTO, €CIIf BEKTOR
uecyuteii uactothl SA (puc. 6) cKI1anpBaTH C BEKTOPOM AO, capit-
HyTHIM N0 (ase oTHOCHTe/bHO SA Ha yrod o H MOIY.IHPYeMhIM
N0 aMIIUTYZe OTHOCHTEJbHO CpeaHeli BeHuuibl AO.,lflameueglllfa
peanunubl Bektopa AO (uHanpimep, 10 BETHUHHBL AO" nam A ()
BEI3BIBAET COOTBETCTBYIOUIHii MOBOPOT Pe3Y.1bTHPYIOULETO BEKTOPA
SO no ¢ase. Takum 06pasoM, B LaHHOM Clyuyae TpeGyercs JHib
OMHH AMIANTYAHbBIL MOAYAATOP, B KAUeCTBE KOTOPOro MOMET OLITH
HCMONb30BAH, B YACTHOCTH, KPHCTALIMUECKHH AHOL. BriGnpas
yroa = Goabiwe 135°, MOXHO obecneunTsb (a30BYIO MOAY.RLIO

nax Gonee ~+45°.
) nli)ie:%s:me npHEMAeMble C MPAKTHYECKO TOUKY 3penis cxemul
(a30BOro MOAYJNATOPA NpHBEAEHB! HA PIIC. 748
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B cxeMe pHC. 7, a HEMOLyJHpYyeMoe Hanpskenie (BeKTOp SA
Ha pHc. 6) uepes emxocTs Cy HENOCPEACTBEHHO NOAACTCS HA HA-
rpyaounutit koutyp LC, a mMomynupyemoe (Bexrop AQ ua puc. 6)
nperepnesaeT (pa3osblii CABHT B LeEMOYKE Cy, Cg, R, nopsinka 45°
u (azonuiit casur na 180° B namne. ITapamerpul Cs Co Cg Rg
3 Ap. BLIGHPAIOTCH TaK, UTOGLI CyMMapHBil (asosblii casur (yro.a
@ Ha puc. 6) 6u1 nopsaka 135°. Bansuue NPOXOHOIT eMKOCTH
Cag (pHc. 7, @) KO HEKOTOPOIl CTereHn MOXeT ObITH KOMTEHCHPO-
palio H3MeHenien nopopora (asul 8 uenouke Ci, Cy, Rg, oanaxo
Ha BecbMa BBICOKHX HECYUIIX UacTOTax BCE KC LeJecooGpasHo
NIPHMEHHTB NEHTOM C Masioli eMKOCTbIO Cag WM TPHOJ C 3a3eMJIeH-
noit cetkoit (puc. 7, 6).

,9*

L Lo [j/zs

Lo

4
._.(M

Q”y i”& Uy byz

Puc. 9

Jas MomyssiuMH yHOGHO TaKike HCMOMb30BATb NHOA (puc. 8),
YroJl OTCEUKH TOKa Uepes KOTophlil, T. €. MOAYJALNS TOKA BhICOKOfT
4acTOTHl, M3MEHSETCA TYTEM W3MEHEHHs lanpsxelus na aHole
ZHONA C MOMOLLLIO Jiamnsl, paGoTatollieli B 3TOM Cayuae B K.racce
«A». ConpotupjeHye Rp, C NOMOIIBIO KOTOPOro CO3AACTCA 3afii-
paioliee HanpsukeHHe Ha JAHOLE, BEIOUDACTCS TaKuM, utoGHl B pe-
JKHMe Hecyllleil yacTOThl TOK REPBOi rapMOMHKH {epes AHojl Co-
CTABJAJ TI0JIOBUHY MaKCHMaJIbHOFO, HMEIOUlero Mecto mpu oTnep-
TOM MOJIHOCTLIO AHOAE. B OT/HUME OT CXeM pHC. 7, cXeMa pHC. 8
ofecrieunBaeT MOJHYIO pasBsi3Ky alOAHON 1 KaTOAHON uenef
JNaMIBL.

VBenuuusas B cxemMe pHC. 8 UHMCJIO AHONOB, MOAK/IIOUACMLIX
X (ha30BpalLAIOHM LEeNOUKaM, MOXKHO COOTBETCTBEHHO yBeJHUHTD
pesrauuio (aspl. TIpHHLUI NOJAYYEHHAR Goablunx AeHaluit (asbl
paccMOTPHM, Ha NPHMEpe CXeMbl, Hcroap3ylolueli ueThipexdastoe
HATpSKEHHEe BBICOKOI 4acToTel (pHC. 9

Qasospamatens Rgg, Cgy, Ry, Cpa NO3BOMRET, KAK HIDECTHO,
nonyunth ueTsipexasHoe HampaNeHue (puc. 10, a). Hanpsxe-
Ji4$, 3anKpaloLIUe IUOMbI, NOL0GpaHbl C NOMOLILIO CONpPOTHRJCHH

Rl—R5 Tak, 4TQ no Mepe TIOBLIIUEHHA HANPAKENHA Ha KaTtojae
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JaMnbl noc1eaoBaTelbHo oTnupaloTes Anolel 0T D, no D;. Tiptt
MaJI0M NOCTORHHOM panpsKeniy 1a Katoje JaMmbl Bce MoAN
3anepthl il TOK BLICOKOIT 4acTOTbl, JofaialolLil B KaToLIYIo uctiv
b uepes 83 CONpOTHBICHHS! 9R, xapaKTepu3yercs BOKTOPOM
0P, (puc. 10,6).

A

’

)

Puc. 10

C nobblmenuen Hanpsxenisn Ha KaTode TOcTeneHHo OTMmi-
paeTcst AH01 D, u B KaToNOil uent nosIBASeTCs HOBBIT TOK BBICO-
KoOfl uacToThl, xapakrepuaye.\lblii sextopon OC’ Bektop oc’.
CKJIaAbIBASICh C BEKTOPOM OP,, nacT pe3yibTHpYIOWLHil BEKTOP OP:
¢o CABMIOM (pasbi, PaBHBIM % (puc. 10,8) B TOT moment, Kor.1a
muon, D, oTonpercs HOIHACTLIO, pesyabTpylowil BEKTOP 6yner
B roaoKeH OP3, CHMMETDHUNON HAUAILHOMY TIOJOKEHHIO oP,
OTHOCHTEJIbHO BEKTOPd 08.

Tlpu Aadbreiimed OBBILIENNI HANPIIKEHHA HA KATOIC RERLC
otnapaercs AHOA D, 11 anactornuubid obpa3om (pazopblil CABHT
yBeauuuBaerca eule Ha oQ° s 1. 1. Kamasti A1oa nossossiet yse-
“iunTb (pasopblil CABHT HA 90°, Tak 4TO CxeMa pHc. 9 nossoJseT
oJyuuTL AeBHALHIO (asbi 450° (+225%).! )

—_—

1| 3ameTy, 170 $asnTpoH (1.6, 71 npcncmumlmmnﬁ coGoit BeCbMa COK-
Hblii BaKYYMBbIH npiGop, TpeoyloLLitil TakiKe NITaHna Mporodasubin nanpi-
JKeliieN BBICOKOf HacToThl noasosseT ofecneuiThb (a3oBylil CABMF ANWD oKOJIV
+4-180°.
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B pexume OTCyTCTBHA MOLY/IALH  HAYILHOC cmelnlenue
KaToOAA JIaMAL  JOLKHO GLiTh BLIGPANO, OUEBIANO, TaK, uTO6L!
mioas Dy, Dy Guiait OTHEPTH Juionst Dy, Dy — saneprsl a LHOA
Dy — otnepT wauononuiy.?

T1pii NPOCKTHPOBAHHH CXEMEL pic. 9 caeayer iverb B BULLY CJle-
ayiomee. [ais T0r0 uToObi conpoTipaenis R s npouecce MOALYJIst-
WM He H3MEHsJIH CYLECTBeliio napametpos aszonpawareas H
TOKH B 1CTIIX JAHONOB tie BAHSAL Apyr ua apyra, 3T conporsie-
JHitst KeAaTeablo BuG1paTh 3UANATCALIO GO, HCM o W
Ry, C apyrofi cTopoliel, BXOAHOE CONPOTHBJENNC JAMILL, pantice
NPIMEpHO  BETUMHHC, oGpatnoii ce KpyTU3ie, JKCIATCIbIO HIMETE
anatnTeaLHo Meible, YCM R.

MOKIIO NPOBECTIH aliaorHuioc paccsoTpenne cxeMbl, He-
nosb3ytoeii Tpexdgasuoe nanpsukenne (7. € Korna BMecTo He-
THIPEX BEKTOPOB Ha PHC. 10, @ B3ATO TPH BEKTOPAa €Y canitrom (a3
120°). B atom caytae KaXcabii Anon 6yreT yBeanunBaTh AesHa-
o (pazp e ua 90° a ua 120°, 1o Moayasuus GYACT ¢ 1ecks 1bKO
G0JIbIIHMIT HeHeiiHbiMI jckawenuanu. HaobopoT, naTuge 3uas
ccTema ofecreuiT Meibliie pesuileiibe HeKakens, 1o A Bitd-
s (passl Ha AHOL yMeHpuiTest A0 72°, u T. M.

6. Tipumepnt NPOEKTHPOBAHHS CXEM aas papmonepeaaui
TeJieBH3HOHHOTO CHrHAM2 C nOMOUbIO 4acTOTHON
w (hasosoil MORYJAUMH

Ilns BuiGopa BHAZ MOAyAsALKH (uacToTHOIl Wl ¢asonoii) cae-
JyeT yuecTb, HTO, KaK yxe Obli10 noxasano B naparpade 5, ($haso-
Bas ¥ UaCTOTHAs MOAYJAUHN B NpaKTHYECKUX YCAOBHAN 110 NTHO-
weniio K (hexTHBHOMY aHaueHi0 HanpAXKeHs nomex ofzcne-
yupacT npuMepho 0AHHAKOBYIO [OMEXOYCTOIIMHBOCTD, XOTH npu
wacTOTUOI MOAY.IsiLHY snaunTeabto caadee Bhipaelibl 11OMEXH
nanGoa. 2 NI3KHX 4acioT, Ha KOTOpLIX HHAEKC MOAY LI TL1ed
Joro ClirHada BecbMa BeakK.

Tem He MeHee, corsaciio dopmye (23), suupasn JL0CTATOoulO
6oJIbILOIl HHABKC MoLy AsuIH (©). MOXKHO o6ecnicdiTh 11€00X0RH-
MblT BbINTPBILL noMexoycToiiuiBocTH B cpasuienus ¢ AMTITHTY LHOTE
mopyasuueii (Gps)- !

[l MpaKTHRH CyILECTBEHHO TO, yto TpH (aCTOTHOIT MOIYIS-
i BO3CYAHTEID nepegaTyHKa JHAUUTEBIO CIONHEC, HEM npH
¢rasonoi, B TO speMs Kak npuemHoe yCTPOHCTBO NPH dasoeoi MO-

2 C TOUKH BpEHHFI yMEHblﬂCMllﬂ ncmmei’mux HCKH)KQH"ﬁ npu MD.’X)".'U'IU.HH.
uenecooGpasno BHGPBTb 3anupa|0ume nanpm}cemm na Auoapax TaK, 1roGbt
paGoune yuacTki AHOAOB uacTHUNO nepexpeiBach, T ¢ nanpumep anol D.
HaunHak Ont OTﬂllpﬂTbCﬁ 1HECKOJbKO paHber, uesm OXOHUATCIbHO OTUHPETC‘:!
anon Dy
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LYJSIHI HECKOJIBKO CJIOXKIee, TaK KaK TpebyeTcs LOMOJHHTCABHOR
ycuaenne BHAeoCHTHaAa NocJe YacToTHOro JNHCKPHMHHBATOPA.

M3 3toro caemyeT, 4To (pa3osas MOLY.IfilHA nasnBosec 1pHeM-
JeMa B Tex CAyuasx, KOrda nepeslaTuii A0JKel 6LITb NPOCTLIM il
HOPTATHBHLIM, @ MPHEMHHK MOXIO 11ECKOALKO yCAOKINTD.

UacroTias MOAYJISWIS PAILIONAba JIHllb TOPAY, KOI/A CXCMy
MOAY/ISILHI B MEPEAATUHKE AONYCTHMO 3HAUHTEALHO YCAOKIIITL,
HECKOJbKO YIPOCTHB NPHEMINIK, YTO MOXKCT GbiTb ueecoofpastio
8 Tex CAyuasny, eCAi K NpUeMHIKY NPeApABAfiores necbMa JKect-
Kie TpeGoBaHHA N0 raGapuTa i eIl OQHH NEpeAaTIiK obeay-
JKHBAET MHOTO NPHEMHHKOB, KOTOpbIe AOAXKHE! ObITb NOPTATHBULL
H ApOCTbI.

MokHo npeanonarathb, YTo B GOJbIIHHCTBE Caydaes tasosasn
Moxynsauust Goaee mpuemieMa € JKOHOMHUECKOIl TOUKH 3peHH:.

Jlast #ITI0CTpaUMK CKA3AHIOTO PACcCMOTPHM NPUMEHEHIE oBoHx
BIIOB MOAYJISILHH B KOHKPETHOM CJyuac.

, B KauecTBe HCXOAHBIX A@HIbIX AJ5 MPOEKTHPOBANHS NPHMEN
citefyioulee: .
a) Hecyuias 1acrora Ha BbIXOIC gepena'rmumf= 400 ateay;
6) noJoca NpornycKaHus Mepearjulika u MpHEMHHKa Afn=
=24 meey; /
B) COEKTP MOZLY:MPYIOWHX HacTOT OT Fuus =50 24 RO
Fyae = 6 224,

Kpose Toro, 6ynem CuHTaTh, uTo HauGomee BBICOKOUACTOTIIbIE
KOMTIOHCHTBI MOJY.THPYIOLIero CHIHa/la Bhipaxensl c.1aGee 0CTalb:
HbIX, @ TIOITOMY Ha NaiBbICHIeil 4aCTOTe MOM).IAUMM YPOBEHL HY
He TPEBLILIACT VPOBHS, COOTBCTCTBYIOLLErO 50% -uoil ray6iune. Mo-
ayasuun.t

PaccMoTpiy BHauacle, Kak 6oJec MPOCTOil, BapHANT CXeMbI
c azosoii Moy asueit.

Vcxdauyio Hecyuiyio 4actoTy fo B COOTBETCTBIlN C (1) ueeco-
o6pastio apiiisite nopaaka 10F e YAGGHO npiunats fo 1-€- = igpz
= 66,6 (6) aeey, ¢ Tem uTOOBI, NPHMEHSIS OAMH KacKal YABOCHHS
It OMMH KacKaj YTPOGHHS UaCTOTHl MOLYJNPOBAHHLIX KoaeGaniil,
NOBCCTH 3aTCM  HCCYUIYIO HacTOTY A0  HYXNOrO  3HaueHus
(400 stea).

HauGoee npuen.iesoil cxemoil Moay.1aTOpa, nosso.1stioedi
HCMOb30BATH TPHOA B KAUECTBE MOAY.ISTOPHOI .1aMnbl, SBIAETCH
cxema puc. 7. CBA3b anoanoii w katoanoil ueneit 37off Jammbl
C MPeABLIYLLNM KACKAZOM YAOGHO OCYWICCTBHTH TaK, KaK yKa3aHo

! n[)ll MOayaaunu 3BYKOBBIM  CHFHAIOM, obnadauuM  aiajorituib™M
CROfICTBOM, 3THM MOAL3YIOTCH 1A NOBHICHUA l]OM(‘xOyCTOﬁ'IImOCT’Il nyrem
NICKYCCTBCHHOIO NoAbLEMa BCPXHHX 4ACTOT mpi MOayasunn («npn;\xd)aanca»)
%COOTBET()!TU}I!OU.[HM ocaaliefiieM 3THX MacToT Ha I'Il)HCMllOl-‘I cTopotiic (K.’K‘?M‘

231ICOM>
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Ha puc. 11. Ga30Bbil CABHT MeXLY HANPSIKEHHAMH, NOAaBAEMBIMH
B KaTOUYIO 1l QHOLNYIO IeNH, Lesecoo6pasiio BuiGpaTh PaBHEIM
150° (yroa =« na puc. 6). TIpu 3TOM MOXKHO NOAYUHTL ACBHALKIO
(asp (¢). KaK 370 BHAHO u3 puc. 6, B npeaenax +60°, 7. e. no-
psiika oamoro pammana [loayuenne Gonee 3HauuTeALILIN ACBHA-
nuii (hasbl CpA3AN0 ¢ GOABWMM llapacTAHHCM LEJHHCIIBX HeKa-
sKenitil, MOCKOJbKY 3aBHCHMOCTb (ha30BOTO CABHFa ¥ OT MOIY.JIH-

pytoutcro naupsuenns (sextop AQ na puc. 6) cTanosuTes pesro

Pue. 11

HennueitHofl. KpoMe TOro, CyHIECTBEHHO YMEHDIIZETCsl BLIXOAHOE
flanpsKeHie Npu OTCYTCTBIH MOIY.TALMH (BexTop SO na prc. 6).
AsptoTpancopyaTopuast CB3b € KaToaHoil uenblo /T2, noKasal-
nas ua puc. 11, obecneuipaer CIBHF ¢a3 B 180° [as noayuenns
Tpe6yeMoro (pa3zoBoro cipira b 150° Heo6x0aHMO, UTOObI PAa3HOCTb
(ha3oBLIX CABMTOB B LeNOuKax Ci R 11 CoZas (re Zg—3KBIBA-
JICHTHOE COTIPOTHBRJIeHIIe KOHTYpa LsC») cocrapasia 6bi 30°. OBbtu-~
1o nanpsokenne Uy na Kontype L,C; 3HawiTe b0 Goablue Hanps-
seiist Us na xoutype LoCa. B 3TOoM cayuae CONpOTHBICHUE
orkocTH Cp Ha Hecylleil UacTOTe 3HaUNTGILbHO Veltblle SKpilBa-
AEHTHOTO COMPOTHBJIGHIS KOHTYPA LsCs, KOTOpPOC TPt 3TOM
AKTHBHO 1 paBiio Re 5. $a30Bbil CABUT B UeMH Ca Re 9B 9TOM CAIV-
yae 6.am30Kk K 90°, cieloBaTe1bHo, (ha30Bblil CABHT B LCTH Ci R«

,
J0KeH ObiTh Mopaaka 60°, T. e. HE Hecyweil yactore E,'é‘; =2 R
rie R, — conpotupsiee Ry, WYyHTHPOBAHHOE BXOAMbIM COMPO-
THBAeliHen JaMnbl. TTOCKOAbKY nocieiuee npi MOLY-IIUHH u3me-
HAeTCs!, TO, UTOOb! H36EKATH BIWAHHA ITOTO H3MEHEHHT, 1e1eco-
o6pasio BbGpaTh Ry A0CTATONHO MajblM, NPaKTHYeCKH — He-
CKOJIBKO AECSTKOB OMOB.

25

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7



DP81-01043R002500130009-7

R

B T

6b‘gosﬁfggl:;cxsngaﬁar;ecn};x{;aﬁol{[ac:;m {nni‘ﬁ\fiéﬁ“»g;f,leltlalclgé?!?l? Hastnune eMgocti C BEIHUKNON B HECKOJILKO JCCATOB nnKo-
(400 stezy), 1o 1 MaKCl[:\iaJll:Hblii :IY e ”;’ 11‘ e : i (apal JKeNATCALHO TaKiKe € TOUKH 3peHHs yeroitunsoii paGoTst
paspacTer [; 6 paé axe ‘craue-r u‘élifm 6“ %ﬂb)/-lal;ll l:”: ?;c::\' n?oe J toil JaMiibl KaK yeuiireas BbICOKOIi 4acCTOThl C 3a23eMeH0i CeT-
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(puc. 11) secbMa mpocT, Jta cxeMa lie CoXiiee, uen COOTBET

cTByloutasn cxema ¢ amnanTyanoil mopyasuueii! B To e BpCMS

B COOTBCTCTBHUH C kpuscii kb (puc. 12) Qasopasi MOAYALNF 1PH

paBHBIX MOLUIOCTAX necyueii 4acToTh! obecneunsaer B 4—06 paz
; 60.1b1L Y10 1OMeXO0YCTOuHBOCTE.

Puc. 12 ! Ecout yuectb, UTO npH (baSOBoii MOJAYJISILLNE MOULIHOCTD Ha Bbi-

xofe nepeaTuiKa MOXKeET 6uiTb Ceqana B 4 pasa Goabuie cpenneit

Makcimanbho ROMYCTHMAs IeBHALAT wacToTH OTpauiiena NOLLHOCTH TpH aMmanTyaHofl CoTOUNOI MOZYIALMH, TO BLIHTPBILL
ONOBHNOH MMPHHE! MOJOCE! MPOIYCKAHIN NEpeaaTiKa u npuem- [IOMEXOYCTOIIUIBOCTY COCTABHT OT 16 no 24.

HiKa, T. €. B AAHHOM C/lyuae OHa JOANNA 6uTh He Gonee A f= TIpHes CHrlal08 MOXET 6biTh OCYILECTBIEH € NOMOLLbIO COOT-
fa BCTCTBYIONIErO npHeninKa ¢ 4aCTOTHHIM AHCKPHMHNIATOPOM. Tpn

24 arezy
o 2RO = 12 el
5 5 12 sgzey. TIpH TaKOM OrpaHHYEHHI (kpuBas 0c) 3TOM aMnanTYaa panpsiKenns 1a BLINOZie ANCKpHMHIIATOPA oyaer

MaKCHMaJbHO nﬁorlycmmmii HHAGKC MOLYSSLMN @ ¢ yBeaHueHHeM I3MEHATbLCS B 3aBHCUMOCTH OT uACTOTbl CHruajia B COOTBCTCTBHH
A\;onymxpylome“ wacToThl F HOJIAKEll MOHOTOIHO yMeHBLIATECH 10 : ¢ nameHeHien A f (kpupas ob na pHcC. 12). Ecan 6wt 3aBHCHMOCTD
9 ga uacrote 6 Mz2y (kpisas kc). Kax oroopeHo B HCXOAUBIX ) Af=fI(F) onpeaes1ach npamoit oa, TO 1.1 rosIyHeHts paBio-
JAHHBIX [Ja TPOBKTHPOBAHUSA, 12 yactoTax, OH3KHX K Fuake= MepHoit XapaKTCPHCTHKH 10CTaTOUHO 6blIO 6Gbl MoCJe 1acToTHOro
=6 Meayj, BO3MOXHAT ray6HAa “MOAYALHE HE npessiaer 50% SIMCKPHMIHATOPA BKJIOUATD HuTErpHpYyOWyIo uenouxy (pHc. 14).
MaKclmabioil, TI03TOMY C TOMOLIBIO 1KOpPEKTHPYIOUIMX uenei TlocTosnas BpeMeii ee R'C’ aomxnd OuiTb BEIGpana’ Tax. uTo6H!
y XapaKTepHCTHKH o = o{F) Momer GbiTb OCYLUECTBJI a camoil unaKoil yacToTe MOAYIALHI Fun = 50 24 BBINO.1HAIOCH
Yy eH cnai Ha b
wacToTe Fuaxe = B Meetj e 10 BEJHUHHBL ¢ == 2, ano ¢=4, T € — :
XapaKTepHCTHKA [OMKHA HMETb «3aBaj» npuMepHo Ha 3 96 na | Cxema pue. 11 moxer GLiTL HiCnOAb3OBAHA 147 AMUANTYANOI MOAYIR-
gacrote F =6 #Me2y (kpuBasi kb ua puc. 12). It 6 L, eca yCTpaniTh eMKocth Cua Tlpi onpeleacinbix VCROBIIAX AMINTYLIIO-
JOCTHEHYTO TyYTEM pencHH . 12). 0 MOXeT blTE MOLYAHPOBANHDBIE KoncGanns MOryT 6blTb ycuJjeust B YMHOMNTEAAX 4acTOThl
Y y feHHS B CETOUHYIO Lenb MOILLYJISITOPHOI 5 Taxinm 0GpasoM, pie 13 npeacTaBanct coGoit cxeMy nepenaTuika nubo ¢ am-
JaMnbl LenotKH RC (cm. -puc. 1), 3 nANTYAHON, 60 € dazoBoil MoayJasuueit B 3a2BICHMOCTH OT TOTO, BKIIOHENA
BN ne BraoueHa enmkocth Ca B CXCMC MonyanTopa (pue. .
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1
HepaBeHCTBOW L1 (npamulxecxn 06LIYHO A0CTaTOYHO
1 .
NpHHSITE W = 2—:—3)

Hcrunnas xapakrepucTika (kpupas ob) B cpaBleliHH ¢ nAe-
anbhoil (Kpusas 0a) HAa BEPXHHX YacToTax ocnabJjena w3-3a Bbe-
neuust uenouxku RC (cm. puc. 11 1 13). TTostoMy B npHemHOM
ycrpoiicTBe Ao/KHA ObITH NPEAYCMOTPEHa COOTBETCTBYIOWAs 0f-

2"

”l
- O

gﬁk;z‘;,’zzm C'=k &k Budeaycunumento

O——r———————4——0
Puc. 14

<

patHas Koppekuus. Takas KODPEKIMS NOCTHT2eTCsl BBEAEHHEM

emrocty C” (puc. 14), natouteit ¢ conporussennem R’ nocrosu-

Hylo Bpemenn R‘C”, paguyio noctosinHoii spemenn RC (puc. 11

u 13). INockoabky nocTosiHHast Bpemenu R'C’ paccunrtana na ua-

crory Fuuw =50 2y, a nocrosuHas BpemeHH RC” — Ha.vacroTy
4

OKOJIO 5 M2y, OTHOLIEHHE EMKOCTE paBlo g,, = ——556"2:: =105,

Ha uacrote Fyawe = 6 Meety neBHaUMs 4acTOTH MaKCHMaabHA
# HanpsiKeHWe Ha BHIXOAE YaCTOTHOrO JHCKPHMHIATOPA MOMKET
npaxTiuecky fpocturath 2—4 4. Ha stoil uactore xoadppuunent
nepenauy uenouku (pHc. 14) npakTHuecKu onpenessieTcs OejnTe-
aem C”C’, T. e. paBen 1075, u HanpsixKeHHe HA BbIXOAE 4ACTOTHOTO
IMCKPHMHHATOPA Ha  3Toif  wacToTe! MOXKET  COCTaB.IATb
(2—4) 10°% 8 = 20—40 sxe.

Tpu cTosb MaJsloM BXOAHOM YPOBHE BHIEOYCH/HTENS OT HEro
Tpebyercs 3HAUYMTE/bHbIT KOI(M@IUHEHT YCIIeHHA H MOTYT HMeTb
3ugdeiliie BHyTPeHIHe WIYME! BXOJHOTO Kackaia, B auauntennnoii
CTefleHl STOT HeOCTATOK MOXKHO YCTPaHHTh, OCYLUECTBHEB HHTETPH-
poBaHHe CHFHaJla B aHONHOI LenH BXOANOro ycuauteds. B atom
clyuae Bech CHTHaJ C YaCTOTHOrO AHCKPUMHHATOpa NOAAETCsl Ha
CeTKY BXOIHOTO KacKala BHICOYCHJIHTEJS] H COBCTBEHHbIE MIyMbl
JIaMIbl TIPaKTHUECKN He HMEIOT 3HaueHus,

[Mocrosuuas spemenn R'C’' 8 cayuae cxeMbl puc. 15 paccuu-
THIBAETCS], KaK H B CAyyae CXembl pHC. 14, Ha 4acTOTY Fypun= 50 2y,

! OueBHIHO, TAK e H HAa OCTAJAbHHIX MOAYAHPYIOWX YACTOTAX, TAK KaK

UpH  Haawumy Henouku (pc. 14)  aMmANTYAHO-YACTOTHAs XapakTepiuCcTiKA
paBHoMepHa,
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a R"C’ —na F ~ 5 meey. Emkoets C’ B 3TOM Cilyuae MOXKeT 6biTh
BbIGpala PaBHOIl HECKOJILKHM ThicAuaM nukodapal. CONPOTHBAE-
nie R"— HECKOJIbKHM COTHAM KHJIOOMOB, II KacKaJ MOMKET AaBaTh
pecbMa Goabwofl Kea(diuuent ycuienns na uacrore Fayuy, usnme-
pﬂlpmllﬁCﬂ AECATKaM 1JI COTHSIMH. CootpercTBENNO ypoBeHh
cirgaJia Ha Bxoje cjleaylioulero Kackafga BHAEOYCHJHTENS 6)’116'{‘
113MepPATLCS MUJIHBONBTAMH.

= I
Puc. 156

Jlasblieiiltee ycoBepIUeHCTBOBaHIE YCHIUTE/ COCTONT B TOM,
yTo moctostunasi spemenn R”C’ ppibupaeTcs 3 pacuera Ha Heko-
Topylo cpeatioo {mexay 50 ey u 5 Mzey) uacroty, H, 6Jaroaaps
BO3HHKAIOIEMY H3GbITOUHOMY Kod((hulHenTy ycunenns Ha BbiCO-
KHX YaCTOTaX, NOARBJSETCS BO3MOMHOCTh CAeJaTbh CJAeAyoHHH
KacKajl y3KONOJIOCHLIM, C GOJibLINM KOI(D(MHINEHTOM YCILIeI

—0 +3008

100,

Ko Bxody3-e0
L0 || xackadz

3 yeunewua

IlpaxTiueckast cxeMa MOAOBGHOTO JBYXKACKAMHOTO YCHJHTEs!
Ha TeHTOZAX, MO3BOJAIOUIAS MOJYYHTL Ha Hanbosee HH3KUX ua-
crotax Ko3(hpuuueHT ycuieHus Golee 100 na kackap, npHBefeHa

na puc. 161. Bpelenue Takoro YCHJIHTENs M03BOJRET 4aCTOTHYIO

1 OueBnAHO, HTO BO3MOXKIIO TaKKe npHMeHeHHe TPHOAOB, OJIHBIfO ujcio
KacKas0oB B 3TOM cayuae A0NKRO OHTh yBeaHueHo Ro Tpex—ueTHpex.

29

50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7



Declassified in Part - Sanitized Copy Approved for Release

XapaKTEepHCTHKY MOLYJIHDYIOLIEro Hanpskeiis, HMEOULYo Bl
Kkpusoii ob (puc. 12), BbIPOBUATH NOYTH la ypobile, 6./1H3KOM
K MaKCHMAJLHIOMY, T. €. [a@ TAKOM YpOBiie, KaKoil HMesa 3Ta Xa-
paxTepHCTHKA, ccin Obl MpHMeHsaach ne (asosas, a uacroruas
Mopyasuus. Takus o6pasoM, YCJOKHEIHE TIPHEMHOrO ycTpoiictna,
cps3annoe ¢ NMpHMelicHieM (A30BOIT MOAYARAUMH BMECTO HACTOT-
lofl, 3aKJIONAETCS BO BBEAEHHH JOTOJIHITEIbIOTO  YCHANTEIS
BHAa, nokasauuoro na puc. 16.

B oruitnie oT sapuanTta ¢ (asopoii Moay.isuueil, ApH Heno-
cpescTBeHNOfi 4aCTOTHOIT MOAYJALHI Bo3byanteas 9. M. Kojeda-
il nosyuaeTcst BechMa CJ0MHBIM. [IOCKOJLKY MaKCHMaabias
AeBNAWNS 4aCTOTH HAa BLIXOAE nNepefaTunka A fuare = 12 M2y,
2 MHHEMadbHan Mogyaupyloulas uactoTa Fugw =50 ey, To Ma-
KCHMaJbliblii HHAEKC MOAYJISLKI COCTaBNRET

. _i\f.um:c _ __l? 108
Paarce - 50

- = 2,4-10° paduan. (26)

Cronb GoJblIOl HUAEKC MOAYJAWH MOXeT ObiTh mnofyuen
nyTeM yMHOXEHHS! MOJy.1HPOBAHHOII HCXOAHOI Hecylueit 4acToTbl,
KoTopas Aomxua OGbiTb BbIOpPaHA COOTBETCTBEIHO nonxennoil.
Ha oTHOCHTe/NbHO HHSKHX HeCyLiHX uacroTax (a0 1 azey) Xxopo-
mie pesyJbTaThl JaeT cxeMa (asoBOro MOAYJTOpa, TMpHBEACH-
nast na puc. 9'. Kaxauil iuoa B 37oit cxeme ofecneunpaer aesHa-
wio (passi, pasryio 90°% ONTHMAJBHOE UHCJO AHOAOB B Heii — no-
pAAKA AECATH, TOCKOJbKY NMPH COKPALIEHHH UNC/Ia AHOAOB, HAMpIl-
Mep [0 nsTH, NoTpeGyeTcs BBeAEHHE AONOJHHTEILHOrO YABOGHHS
yacToThl (A7 yasoeHus AeBuauuu (aswl). TIpu aTom cokpaTnTes
f0/10Ca MOJYMHPYIOLIHX YACTOT sl 3TOTO MOAy.1ATOpa. ¥eesuue-
HHe JKe uncaa AWoRos Ao 20, Aaioilee SKOHOMHIO Ha OAHH YABOH-
TeJlb YACTOTbl, MPHBOAHT K CYLIECTBEHHOMY YCJAOXHENHIO MOAY-
JsiTopa W ero peryauposku. Mogyasitop, Bkmouatowtrii 10 auxonos,
N4eT AeBHal0 $asbl O yae= 1-450° (4-2,5 = padua). TTosToMY
corstaciio dopmyde (4) caeaylomuii aragoriuubii (asosslit MO-
AyaaTop AOMKEH® GbITh BKJIOUEH MOC/AE YMIHOXeHHs UacToThl
B 4HCJIO pa3 He 6oJbluee, uen

2ox  AWweek o7, (27

12 areey
Ha 6oee BbICOKHX Hecylux uactorax (ao 10 aeey) cxema

puc. 9 TakKe MOXeT OblTb npuMetHena, OAHaKo HCMOb30BaHne
p Heii 6oJjee 4 aHon0B CBA3al0 C TEXHHUECKHMH TPYMHOCTAMH.

. ! I1pi onTiMaJbHOM BhiGOpE CONPOTHBALNI R, — R, & 37oil cxeme Ko3d-
(GUUSICHT HCARKCINBIN HCKAMEHiT npit pasnkx rayGHHAX MOAyJAUMN lie npe-
shimact 5—7% (npi W3Mepenui ero ¢ BHXOAA YACTOTHOTO RHCKPHMIHATOPA).
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Haxouewn, cxembl puc. 7,6 1 puc. 11, nossoasiouthe noayuntb
HHACKC MOAYJALNN Nopsiaka -+1paduan, MOFYT GbTh NPHMCHCHb
1a caMblX BBICOKHX uactoTax. JlJist 3THX CXeM COOTBCTCTBYIOUHI]
KOI((HUUICHT YMIOXKeHHs OT MOAYJATOpa A0 MOAY./siTOPa paBseil

(28)

[TOCKOJILKY 1) M 712 KDAaTHEL TPEM, B KauectBe yMHOMKHTCJCI
YacTOTH!, CTOALX Mely (asosbiMu MoAyJstopami (puc. 1—3),
nesiecooGpasio NPUMCHITbL yTponTeau yactotel. [lo cooGpae-
1M, NPHBe/eNHbLIN NP o6oCHOBaHHN BapuanTa ¢ (asosoil Mo-
nyasuweii  (puc. 13), necymylo wactoty nocieaiero ¢asoporo

MozynsiTopa yAo6HO Bui6paTh par:moﬁig—(l = 66,67 Meay, T. €

L]
nocsie MOAYJIATOPA NPHMEHHTL yMHOXeNHe yacToTst B 6 pas. Cae-
n0BaTeAbio, O6M KOI(QMHUHENT YMHOMEHUS uacToThl Oyaer
HMeThb BiiA

N=2-3m (29)

MocKOIbKY MAKCHMaJbHbli HHAGKC MOAYJISLHI 1ia BLIXOLE ne-
penatunka (26) pasen Quanc== 2,4+ 10° paduan, a (haszosbiit MO-
nynsTop, paGoTaloUIHii Ha HCXOLHON (camoit Hu3Koil) Hecyuefi
yacTOTe, MOXET JaTh HNAEKC MOAYJsLMl, pasisiii 2,5% paoduan,
MHHIIMaJbiOoe 3liayeline

2,
Nyun =

[lpu m =9 B Gopmyne (29) noayyaem AOCTATOUHOE 3HAUCHHE
N = 39 366. OTcioaa AJs MCXOAHOIl Hecylleil yacTOThl HMEEM:

fozj\{r, = ~ 10,161 xzy.

MakciMaapHblil HIIAEKC MOAY.IAUKH Ha 3TOIl Yacrore

8 fo _‘_:%ﬁifo: 112 0224 13161 o4y, 1 paduan,

©, a1 O arr
Doaane Fruun F 50 21 40022y

MUR
1. e. nepBblit (a3oBblii MOLYAATOP LOJIKEH COAEPHKATL 8 auonos,
o6ecrieunpaox AeBnaunio ¢as 2% = 6,28 paduan.

[Tocne ymMHOMEHHSI YaCTOTh B 27 pas (puc. 17), T. e. ua ua-
ctote fi~= 274 ey, noen OuThb BBeAEH sTopoii (hasoBbiil MO-
AyASITOP THRA, NOKA32HHOTO 11a pHC. 9. Jleriauus (aset jJs HEro
cornactio (opmyre (27) AOMKHA COCTABARTL 2,6%, T. € B3TOT
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MOAYJIATOP AOJIKEN COAePIKATH 10 auono. [ocae yMEOKeHIs Bbi-
XOJIOf MACTOTHl 3TOT0 MOAYJATOPa MOXET ObiTb NMPHMEHCH aua-
soritaulii (pas3oBbli MOAYIATOP, HO C MAJbIM HICIOM ANOLOR.
TIpHuNMAasn MHCJO AHOAOD PABHBIM UCTHIPEM, NOAYHHM MaKCHMalL-
nyio zesuaumio (assi, pasuyio =, T. €. B 2,5 pa3sa meHblue, UeMm
TpeGyemas no Qopmyse (27), nO3TOMy MOMKET GLITb TIPHMEIHEH
KOS(IpHLUUENT yMHONKelHs, paBHblii 9 (Bmecto 27) u uecywast ya-
cToTa /s RAHHOTO MOAYJATOPa cocTapjseT

fa=274-9 rey=2,466 szzy.

B padbHeiiieM AOMKMHbL ObiTh NPHMEHENb Clie TPH MOayJs-
Topa no cxeMe, mokasanuoii ua puc. 7,6 (ian puc. 11), nepen
KaX(IbIM H3 KOTOpHIX coruactio qopmy.ae (28) noJuxen ObiTh mpe-
LyCMOTpel yTPouTeJib UacToThl.

ae/ﬁ'pawp cunurens

Budaowui)  [msoxcureny
4 7 2 [Boizodnoi
7003 89pa3 8 3pasa 8 3pase 8§ 3pase MOUYHOOTL

=274 =247 Fom b f= -
A ol ol | zwzlfz A BT

MEgY

Paaofwd Pazobsid Namnobent V7 i z
a: 1 amnobui) | [Aasnobsiz
Modynamoy 2308t i !
(22 ﬁﬂﬂiﬂp.t‘ oty faaom g
dp=2m

de yacmome

o~
s
"

s
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KONTYpbi COOTBETCTBYIOLUHX yMHOXKHTeeH 4acTOThl ACAKIIEI 06-
jagaTh, Hapsay ¢ HeoGxoaumoil nosocoil  NpoNycKauus, AOCTa-
TOUNBIMY  (PHABTPYIOLLHMH CBONCTBAMH. B cBf3H C 3ITHM MOXET
BO3HHKNYTL HEOGXOANMOCTh NPHMEHHTH JIBYXKOHTYpHbIE alloANbiC
MarpyakH, CUIYHTBIX I «IPOGKIL», jacTpoeniible Ha BPeAHbie KOM-
flonenThbl.

Kak KOMMPOMHCCHBIH BapHaHT MexXly dasosoit (puc. 13) n
yacToTHON (pHe. 17) MORyasLueil MOXeT GhiTh NpUMeHeHa cxeMa
¢ Ayms-TpeMs ()asoBHIMH  MOAY.ATOPaMH, pa6oTaloLuMy  1a
HanGosee BHICOKHX uactoTax. TakoMmy BapHamTy MpPAKTHUECKH ne
CBOIICTBEHHBI TEPeUHC.CHHbIC Bbillle HEAOCTATKH H YC0ACHeHH L.

\3adaou ,”)l gaoboil @az0b0m
. ;e:epa%‘ A=+ pad. op=+1p2d

2¢=t1 dp=t1 86pas

F23:222 02
-202:667¢24
F=lf67:2nezy

£

Hodynupyrouee
HANPIXNCEHUE

Puc. 17

B uenoM cxeMa uMeeT BMA, nokasauuwlit Ha puc. 17. K uncay
11eI0CTATKOB CJIE/lyeT OTHECTH €e CJIOXHOCTb (coruacné pHC 17
ofliee UHCO KAaCKajoB He MEHee BOCEMHAAUATH) H ueoﬁxému-
MOCTD BeiGopa HH3KOMl HCXOAHO Hecylueil uacToTh HOCJIEAHEE
MPHBOAHT KaK K 3aTPYAHelHsM CO crabuin3auuell 4acToTH (ne-
06XO/AHMO NMPUMENsITh KH3KOuacTOTHBIT kBapy ua 10 xey wan Go-
Jlee BbICOKOUACTOTHLI{l KBapUEBLIi reHepatop ¢ jgeauTeneM ua-
CTOTbI), Tak H K ONAaCHOCTH MNOSBJAEHUS llOﬂO.:’lilllTeJlehl\: Hanps-
JKeluil MoMmex, OOYCJIOBJEINHBIX MPOXOMKALHHEM unanou‘acn;w[?;m
HeCylLHX NHa Beixof nepefartunxa. Jlas npeporspaimesis STOI"O
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HoGynupyrowee
NANPRNCENUL

Puc. 18

Tak, Hanpumep, €CJlii OrPaHHYNTLCS ABYMS npocTeilliMit MOV~
JaTopaMy THNA, Kak ha plc. 7.6 (vam 11), TO cxema npuHnMaeT
pip, nokasaHuplit Ha puc. 18. B cymuocti ona npe-erasiaeT ¢
Goifi HeCKOJbKO OKOHEUHBIX KACKaMoB CXeMbl PHC. 17 ¢ =amenoi
NpeAIIeCTBYIONUIMX KAaCKAAOB KBAPUEHbIM rencpatopov B cxewe
pic. 17 aTn KacKab! ofecnednBa. i YaCTOTIYIO MOAVIRUMIO B fl0-
sloce vactot ot 0,667 o 6 Mz2y. g camoii unsiofi MOAYHIPYIO-
weit yactorsl 0,667 ateey Ha pecylueil yactore 22,4 aicer miaeKe
MOAY/AUKIT MaKCUMaJieH W COCTaBJAel 1 paduan. [locae ymHuo-
JEHHS UACTOTbI HA BEIXOJE MePefaTuHKa HILICKC MOL} S YRe-
auuuaercst go 18. CooTBETCTBEHHO [OMEXOYCTOIUIBOCTL Pa1i0-
nepexaun AJsi  TNOMEXH s7oit uactots (0,667 weay B 13 pas
BHIile, YeM TPH aMIHTYAHON MOAY/ALHH. C MOHHAKEHHEM Moy -
Jupyloteil 4acToTh! 110 CXeMe PHC. 18 uHaeKe MOAYJIsLI OCTACTCA
Hel3MEHHBIM, 4 10 CxeMe pHC. 17 HHAEKC MOAyaAlUlM i nomexo-
YCTOiiUHBOCTD OTHOCHTEJIDHO TIOMEXH COOTBETCTBYIOLEH 1acToThl
BO3PACTAIOT, AOCTHraf COrJacHo (26) ua camoii Hu3Koil uacrore
Fuuan == 50 2y pequuuns B 2,4 - 105 pa3 Goablue, UeM NpH ammii-
TYAHOIT MOAYJIALHH.

OpHako CTO/Mb BHICOKYIO [OMeXOyCTOHUHBOCTD' ANlS  HH3KOUA-
CTOTHBIX KOMIIOHEHTOB LIyMa CJefyeT CuHTaTth wamiHeii. Boi-
HPpHII  MOMEXOYCTOfUHBOCTH  AJsL  ITHX KOMMOHEeUTOB  LiyMa
B 18 pas, AaBaemblil cxemoil, [loKa3aHHOIl Ha puc. 18, cienyer, no-
33
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BILHMOMY, CHITATL jtoctatoutuiM. B GoJiblueil 4acTH ChekTpa
(ot 667 rey po 7 ameen) ofe cxemut (pue. 17 u puc. 18) obecue-
YUBAIOT OAMUAKOBYIO (MACTOTHYIO) MOAYJSILMIO H JHilb B 11%
noJlockt vactoT (oT 50 ey Ao BB7 K2if) NOMEXOYCTORUHBOCTL nep-
BOfl CXeMbl BHILIE, UCM BTOPOIl. YHuTLIBAs 3TO, MOJAYUHM MPAKTH-
UECKH OMINAKOBYIO MONCXOYCTOfUNBOCTL At OGEHX cXeM no oT-
Howenso K QQPEKTHBIOMY 3HAUCUNIO NOMEXH NO BCEMY CNEKTpY

0 o1y — 6 azey). DTO NO3BOJASET CUUTATH, UTO MPAKTHUECKH
B 60ablMHCTBE ChiyuaeB Goiee Le/ecooGpa3Hbl NPOCThIE CXeMbI,
nokasauusle Ha puc. 18 u 13, uem cxema, nokasauilas Ha pHc. 17.

3akitouenne

PeaioMilpysl  peayJbTaTsl PaccMOTPEHHs MeTOAOB 4aCTOTHOI
MOAYJINLHH, TPOBEACHIOr0 B aannofi pafoTe, MOKHO OTMETHTD
caegyollee.

1. Jlng ocylweCTBAGH!S UaCTOTHOH MOAY:ISLUII Te1eBH3HOHHDIM
CHPHAMOM H306ParkeHiusi BO3MOXHO MPHMEHATH (Das0By0 toly-
ARLHIO, AOTMYCKAIOULYI0 HEnoCPeACTBOHHYIO KBapueByio cTaGua-
3aumio Hecywleli (cpeaseit) wactoTel. EAHHCTBEHHBIM NPaKTHYECK!
npHemJeMbM B 3TOM C/iyuae fBJSIeTCs METO Pa3fieienis CrexTpa
soaysmpytomux dactor [JI. 10]. Tem e metee Bo3byauTeab va-
. CTOTHOMOAYRHPOBAHHLIX KoneGauuit (puc. 17) noayuaerca otHo-
CHTEABHO CJAOMHBIM.

2. BecbMa npoCTbIMH CPEACTBAMH MOXeT OhIThb OCYLUeCTB/1eHa
taszopast T YACTOTHO-(DA30Basi MOAYJSAUMS C MAKCHMaJbHBIM
HHAEKCOM MOAYJISIUHK (AN HH3KHX MOAYAHPYIOUHX 4acTot) no-
panka 6—18. Bosbyautenn c Taxoii momyasumeii (puc. 13 u
pHC. 18) N0 CA0KHOCTH 3KBHBAJECHTHEI BO3OYAHTENSIM € aMOANTYIL-
Hoil MOAy.InLMell, OJHAKO MOMEX03aLiHIIENIIOCTh PajHONepeaaut
no 3(QexTHBHOMY HANPsHKEHHIO WYMOB NPaKTHYECKH Takas e,
KaK 1t NpH 4acTOTHOil MOAYJNSIH, T. €. B HECKOAbKO a3 BhILE,
yeM npi aMILIHTYAHOIl, a MO HH3KOUACTOTHLIM KOMMOHEHTaM wWwy-
MOB — B UHCJIO Pa3, pPaBHOE MaKCHMAaabHOMY HHAGKCY MOAyas-
winn (6—18). [IpueMHoe YCTPOIiCTBO B AaHHOM Cayuae YCI0X-
HeeTca NpHOJH3NTENLHO Ha 2 PEOCTAaTHLIX Kackala yCilleHus Ha
neHTolax WiH Ha 3—4 Kackaaa Ha TPHOAAX.

3. [TockoabKy NO MOMEeXO03aIMMILEIHOCTH $acTOTHAA H YAaCTOTHO-
(azoBast MOAY.JIALNST TPAKTHUECKH SKBUBAJEHTHL, HO B NEPBOM
caydae CYyilleCTBeHHO YCJOXHEHO Mepejaloillee yCTPOIiCTRO, a BO
BTOpPOM — JNIIb HEe3HaYHTEJBHO MNpHeMioe, ClefyeT CYNTaTh, 4To
B GOJBIIHCTBE CJydaeB npoeccilonanbioil TeseBH3uOHHOI CBA3H
Han6o.ee 11e3ecoo6pa3sHO NPHMCHATL HACTOTHO-()Aa30BY0 MOAY-
asumo (puc. 13 w puc. 16). Tlpumenenne yactotioii Momyaswi
(puc. 17) MmoXeT HMETb NpaKTHYECKH{i CMBICA JHWbL B TeX CJay-
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yaax, Koraa OAHI nepeaaTuHK [7860T210T na 60JblIoe KOJIitecTno
npHeMiilikoB, TpCGOBﬂllllﬂ K CTONMOCTH Il TOPTATHBIOCTH KOTO-
pbIX BECbMA BeJiHKH, TAK uTO BBCAEHHC B HHX ABYX-TpeX peocrart-
HBIX KacKajoB yCHJCHHS HeaoNnyCcTHMO,

JIMTEPATYPA
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Kand. mexn. way H. H. FVIE3HI!

METOL OMPEREJNEHNA HEJWHEWHOCTH PA3BEPTKH
NEPEDAIOIUUX TEJEBU3SHOHHBIX CUCTEM

B crathe pacchoTpen MeToa onpelefesils HeMnefitocTi passepTKi ne-
PeAAIOULIX TeNCBHINOHHBIX CHCTEM, N03BOAMOULT HIMEpHTh KoadduuHenT Ne-
JUHETITIOCTH C_ TOUNOCTBIO 10 fofeil npouenta. MeTon ocnoBan Ma cpasneimi
ATUTCABHOCTEN HMMYIBCOB, HOAYUEHHWX B PC3YAbTAaTe NPOCKTHPOBAMUS ONTH-
MeCKOil pelieTky Ha (OTOKATOA AN MO3aHKy nepeaaiowefi TpyGKH.

B nociesnee spems nposiasercs Gojbluoe CTpeMJeHHe npii-
MEINTL TENCBHIHOHHYIO TeXHHKY B 06JMACTH TOUHBIX u3Mepenni.
Ecrecrncuno,.uro AJf TOMHBIX H3Mepewiil nepepaloltast uacrb
TEJIEBH3HONHOI CHCTeMbl 401KHA 06JafaTh BechbMa KauecTBEHIOIl
pa3eepTkoil, JuHEilHOCTE KOTOPOIl Ao/KNa ObTh BbIDOJHEHA
¢ Gobilofi cTenexbio TounocTd. OANAKO CO3AaTh KatecTBEHUYIO
Pa3pepTky nptr OTCYTCTBHH METOAa, NO3BOSIOWEro ¢ JOCTATOYHON
TOUHOCTLIO OUEHHTH €€, HEBO3MOMKHO.

Kax nazsecrio, CYLUECTBYIOLIle B HACTOSIlGE BPEMsT METO/bL!
ONpPEACACIHS HEJHHEIOCTH PA3BEPTKH TeJIEBH3HUOIHDLIX Mepeaalo-
luux cuctenm pecbMa rpyGui. [Tpaxthueckn TownocTs B Jyumen
ciyuae ne npesocxoant 10—15%. Huxe npusesen aerox, 10380-
JIUOULHIL ONIPEACNTE HEeJIHHElHOCTb pa3BepTKi nepejalolleii ci-
CTEMbI C TOUHOCTBIO A0 HeCATHIX RoJeil nmpoucuta. CyminocTs Me-
TOAA 3aK/IOUAETCR B CAEAYIOLIEM.

Ha dorokaron wuan MO3aHKy nepegaioweii TeJseBH3HOHIION
TPYOKH NpOEKTHPYeTCs H30GparkeHue peiuetkH, cocrosieii 13
TEMIILIX H CBET/ILIX noJloc paHoli wupnusl. Lnpuna nosoc nosxna
COOTBCTCTBOBATL TPHBEACIHON HHXe pacueTHoii Beawunue. [lo-
HATHO, UTO BUAGOCHTHAJ OYAET HMETb BHA NpPAMOYTOAbHbIX HM-
[y/IbCOB, AacCTOTA KOTOPLIX COOTBETCTBYET uaCTOTE CjeAoBalliist
noJioc peuterkH. IlanrensHocTy xe stux HMMYJILCOB, HECMOTPs lla
CTpOroe pDaBeliCTBO MOJIOC, OKAXKYTCSl PAJAHUNLIMU B cuJjiy lepas-

HOMEpUOIl CKOPOCTH BUMENHS KOMMYTHPYIOUIETO 3/eKTPOLIIOFo
nyuKa.
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Ilycts Kaxiaoli TeMHOfi Tojote PeleTKn COOTBETCTBYET HA
BEIXOZE YCHJNTEs HMIYJbC RPAMOYrodblioil (opMbl OTpHUATENL-
Hoit nosspiocty. Ecau 3anupaTb 3THMH HMIYJbCAMIL KacKal, €O~
ZepIKauInii 3apAAIYIO (leNb, TO HA BLIXOAE IO HOHBSTCS HMIYILCEE
nuaooGpasioil  (OpMbl, AMIVITYAA KOTOPbIX GYACT €OOTLCT-
CTBOBATH AJHTEBHOCTH 3aNMPAIOLHX uMnylbeos (puc. 1).

Puc. 1

Kpusas, oru6aioulas nuiooGpastbie HMIYJbCHI. SBITCH XapaK-
TepUCTHKOf leAuHelHOCTI Pa3BepTKIl Nepeialolliel CHCTERLL.

Ha puc. 2 nokasata NPHHUNONAILUAA CNCMA, NPHMCHCHHAN
a9 13Mepens Kod(huiuienTa e unefliocTH pasBepTri.

Ha Bxoi KaToOmiOro nosTopuTesisn JIi MOAdETCs BHlcuCHrid.l-
HIMTYIBCHl  [IPAMOYTObIOIT  (OpMbI orpuuartebioli HOASIPHOCTA.
AMnauTyna curiaja fodiKia ObiTh we Melee 20 6. Bo uaGeixa-

Mie OPpaHHMCNIs HA CETKY KaTOAHOrO MOBTOPHTEJA TOAacTCs: ng-
oHTeNbloe Hanpskenie nopaaka 30—40 6. Kacxansl Jdg u Js
(OpPMHPYIOT [HA006pasHOE HATpsIKeinie ¢ BHICOKON creneibio
JuneiinocTi. XOT B AalHOM caydae swectkux TpeGosaumii K -
HEiiHOCTH He MPEeABABASETCS, MPHMEHEHHe ITOil CXEMbl BLIFOLHO
If B TOM OTHOLIEHIIH, UTO OHa OGECTeUHBAET 3HAHTEALHYIO M-
TYyny.
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TInsoo6pasHoe Hanpmxenye (pic. 1, 6), cHHMaeMoe ¢ Kartola
JI3, nmojaetcs uepes orpaniiuTelb JII-114 ua kaToauEiil ACTEKTOP
Jl,. TIpogetexTipopattbie koieGauns Nepeaaiores na YCHIHTEb-
ot Kackan Jls, nojxiouacMblif K BEPTHKALUIO-OTKJOHAIOULIN
naacTHay ocunaiockona, K kacmuan hewHedl cifxpon3auHn
OCLULTIOCKONA ZONHB MOAKAIONATLCS 8GO CTPOUHBIE, an6o Kaa-
pOBLIE CHIXPONN3NDYIOULITE HMIY.IHCE B 3aBHCHMOCTH OT TOTO.
JiccAeiyeTes UeeiinocTb cTpoMIoil 111 KaAPOBOIl Pa3nepTKy.
TIpit 3Tom nepexiiouatens /T AOTKEN 3aNATH OAHO 13 ABYN CO-
oTBeTCTBEHNBIX noJoKenil. JLan noayucHis ueTKOIl KapTitbl tia
JKpalic OCUH/LIOCKONA CIeAyeT M0Aath BHCLUIT 1OACBEYHBAIO-
Wil HMAYILC, ATHTENBbHOCTH KOTOPOro itle npebiiaeT Bpemeni
paspeptki 20—30 cTpoK.

v

Tlpu_ ompeneenuy HeJHHefiHOCTH KajpoBoii pa3BepTKH nepe-
Halollell CHCTEMBI CTPOUHAS Pa3BEPTKa ACIKHA ObITh BLIKJIONEHA,
a nsobpaaemas pewetka — nosepuyta na 90°. B nomap.isiouiem
GOJbIWIHACTEE CIydaeB (A1 TOYHBIX H3MCPHTeIbHBIN Ueseil)
KecTkHe TPeGOBAlMA TMPEABLABISIOTCA TO.IBKO K CTpouHoil pas-
BepTKe, MUITOMY B jacbHeiiien GYLEM KacaTbCsi TObKO Ce.

TTOCKOALKY A TOUHbIX H3Mepelnii Bawio, 4TOGb CKOPOCTD
ABHIKCHHS! 3JGKTPOHIOrO MyuKa Gbl1a NOCTATOUNO MOCTORHHO!
BO BCEX TOUKAX NPFIMOrO XOAd, MOSTOMY cAelyer Ko3(prunent
HeAHEIHOCTH Pa3BEPTKH ONPEACTHTb KAK OTHOWEHHE pasHocTh
CKOPOCTE]i TIePEMEUIENH KOMMYTIPYIOUIEro 9:1CKTPOIIoro nyuKa
B MaHHOll M CpeAieil TOUKaX MPAMOrO Xojia K CKOPOCTH nepeme-
[Len s B CepeKiie NPAMOro Xoia:

AV,

Jlas Tounoro onpeAejenusi Koddduuuenta HejanHeilHOCTH lie-
0GXOAKMO TOUHO H3MEPHTh CTpesKy norubad V, ornGaiowedt xpu-
Boii {puc. 3); GOJbLLIONH TOUHOCTH OTpedeents a6Co.II0THOrO 3Ha-
wenns V, ne tpeGyercs. [ljs nosbiiienns TOUHOCTH OTCHCTa pas-
Max aMaauTyAbl & Vi, MomeT ObiTh YBEJHUEH NOCPeACTBOM YCHJe-
s, Yewaendstit curian A Vi=IAV,, rae [ — cosd@uuuent
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yeustenns Aas AanHoro mpnoopa — BEAUING nocroanuas. Ilo-
ITOMY

AV
(el
Kn'rv,,'

V, onpe/ie/eTcs NOAKMIOUEHNEM NAaCTHH oclHJIocKONa K KaToay
JI,, aA V/ u3mepacTCsl NOCPEACTBOM HX MOAKAIOUEHHST K alOAy Bbl-

xonnoft aamnbt Js. ) )

ToHOCTh H3MEpCHHA OMPeescTCs  MIHHMAILHON cTpedkoil
qoruba AV, KoTopylo Habaionateab MOMET JIeTKO 3aMe1NTh HA
& =I. Cae-
M
OBaTeNbHO, TOUHOCTb ~H3MEPEHHS MOXHO Oblio Obl  CKOJIBKO
YTOAHO TOBLICHTD, YBEMHUHB ko3 (ULIEHT YCHJICHHA I". Onunaxo
cylecTByer pal (paxTopos, OrpaHiyKBaIomux 3Ty BO3NMOIKHOCTD.

Bo-nepsbiX, TOYHOCTb ONpEAeICHHH HeswHeiiHoCT 3aBieuT OT
TOUNOCT H3roTOBAGHHs pemleTki. Tak, nanpuMep, ecai Keda-
TeJbHO ONPEAeiTh KOIPHHUUENT peauueiinocTy, panibli O,l‘/n".
TO PaBeNCTBO NOJOC PeuleTii JOKIO GLITh BLAEPIKAHO C TAKOH
JKe TOUHOCTLIO. . )

Bo-BTOpLIX, A noJyueins kauecTpeniloil ornfaoiieil rfpnsoﬁ
4aCTOTA CJefOBals NOJOC PEeueTKI 10axX1Ia 6LiTh BbICOKOIl, T. €.
0J10CH! AC/DKHBL ObITh BECbMa y3KuMil. Tlo BbIGOp UIIPIiE N10A0C
orpanuuen CIeiLyloutiM 06CTOATENLCTBOM.

MockoabKy Aaiibiii MeTOA ocHoBai Ha npuHUNTe CPaBHCHNA
JUIHTEABHOCTH TPAMOYFOBHBIX HMIYIBCOD, 1306parKaloiix pe-
weTKy, 4 TOUNOCTb l3MepeHis AJHTENLHOCTH © PaBila, Kak H3-
BecTHO, 1/20 BpeMeHH YCTaHOBJCHI (ppouTa g (dusnueckn 310
o3nayaer, YTo Jamna, popMupyloLlas iniIco6pasnoe HanpsAKcHie,
MOJKT 3alHpaThCsl HAH OTKPHIBATLCA paHblie K no3:Ke ita BpeMs
At=7%4/20), TO

akpane ocuuaockona. Tak Kax AV, =AV,, 10

Orciona ciesyer, 4To

Tak xaK
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Tz, T S et remr ey ymoe T

rae f— nomoca npomyckamis BUAEOYCILIHTEAS, TO
o 035002
F=0RF S KFC
o X
C mpyroit cropouu, =-; I X —- wHpHHA NOJOCH PelUEeTKI,
V — cpepuinn CKOpOCTb NepeMelucHiln dJeKTpontioro nyuxa. OT-
cioxa

3 storo BbIPAXKEHHs CJIe1yeT, UTo eC.1H XKe1aTe1blo H3MEPHTL
KOB(DC])H!IHCIIT HeHIHEeTHOCTH ¢ 3afaHHblM 3HaueHHeM K, 10 mwm-
puBa 1noJ0CLE PCIUCTKI He MOJKeT ObITh Bbl()pililﬂ NpoiI3BO.ILHO. OHA
He A0.KHA ObiThb MeHblue H(‘I(OT(‘[‘;O:"! BeTUHHDL, Oﬂpe;le.TﬂEAlOl'i

o f -
pasperuaroineH CrocoOHOCTLIO -7 T€1eBH3HOHHOH CHCTEMbI.

PaccuntaeM, s MpHMEPa, WHPHILY 10.10C PELIeTKH, NPOeKTH-
pyemoii na (otoratox TpyOku Tuma JHI17, cuutas onTiuueckee
vBeJHUeHHe TIPOSKTHPYIOULe]] CHCTeMbI PaBHbIM EAHHHUC.

Tax xak f=6,5-10° ey, a V=5 - 10° su/cex, TO paspeialo-
mias cnocofHOCTb 3TOl TPYOKU 7, == 12 wrpuxos/atsy, Tlpuuas
K =0,001, noayuns Xao.o%? = 1,6 ase.

AV AX

Tak kak K=-; ==, TO JONYCK Ha DABEHCTBO MOJ0C pe-
meTtkn AX - KX--1,6 ux. '

Kax H3BeCTIO, ONTHYECKHe PEUIeTKIl II3roTaBIHBAIOTCA ropa3io
Tounee. [Toatomy TpeGoBaHHs, NpeabsBIfeMbIC K TOUHOCTH Ofpe-
AcIeHust HedHeitHocT BrloTh 10 0,1%, MoryT ObiTh BRoOJHE
yao1eTBopetsl. [pakTiueckst Takoil 6O.IbWION TOYHOCTH He Tpe-
6yercs, TaKk KaK Al TOUHBIX H3MEpeNHi OObIMHO NOIB3YIOTCH
AAHHHO(POKYCHBIMH ONTHUECKHMH CHCTEMAMH, 3HAUNTCAbHO YBE.TH-
YuBAIOWIMH H306paykeHie odbekTa. OAHAKO NpHMeHeHHe C.THI-
KOM 60.ILIINX YBeIHYEHHI] He BCCr/la BO3MOXHO, KPOME TOrO, OHO
Heisbexto nNpHBOAHT K Oo.bwoil notepe csetociibl. TTosToMmy
ONTHMAJbHOE 3ilauciiiie KOI(duUIenTa lie TuHelinoCTH pa3BepTRi
nepeaaoilieil UacTH TEJEBH3HOHHOM CHCTCMBI, B C.Iy4ae npiMene-
IHHS ce B KayecTse TOUHOTO H3IMEPHTEILHOFO HHCTPYMCNTA, MOKET
HaxoauTthest B mpededax 0,5—1%. Winpuna noloc npu 31om Mo-
xer cocTanaaTh 0,1—0,2 sy, yto obieruaer yc1oBHSI AETEKTH-
poBaHHs.

Ha pic. 4 npubeiessl KpHBble, XapaKTepusylouiHe HeTHHCIi-
HOCTL Pa3BepTKH nepenaioweil cucrembl ¢ Tpy6koil Tuna JIHM17.
ITo ocu abcurce OT.I0MEHO BpeMsi mpoera JeKTPOHHOTO MyUuKa
BAOJb CTPOKH, MO OCH OPAHHAT — CKOPOCTH €ro MepeMeLieH|is
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B YCJOBHBIX elnHHuax. Mamepenns mponsBoJHAHCh C TOMOLUILIO
PELICTKIl, UEIPiHa N0:10¢ KOTOpoii coctanaaaa 0,5 sy 4= 7 —- 10 #K.

Cuclownas KpHBas XapakTepusyeT HeJCiiHOCTb CTPOUHOI
Pa3BCPTKH, NACTPORHHOIT OBBLIUHBIM BH3YA IbULIM cinocobont Flynk-
TUpHAsL KPHDAsh NPCIACTABASCT XapaKTEPHCTHKY e auneiitocti
pasBEPTKIl TOi e CHCTeMbl, HACTPOENHOI C NOMOULBLIO BHILICOMH-

4
120,
"5

Puc. 4

cannoii cxembl. JLOCTHPHYTASl NPH STOM HEAHHCHHOCTH HE Npentl-
waer 1.5—2% B COOTBCTCTBHH € TOMIOCTBIO H3TOTORJCHMs TpHME-
HCHIOjT PEIICTKH.

TTo3TOMY MOMKHO yTBEPHKI4Th, HTO AOCTHIHYTAf TOULOCTL e
ABIACTCS MPCIIOM.

Jlasubii MeTOZ NO3BOISET TAKXKE OMPEARTITL HCKAXKCIIA,
BHOCHMbIE BIELIHIMI NOISAMI H JICKTPOHIIBIN 1IePCHOCOM 1i300pa-
JKEHNS LI Ter0 CIeT)eT H3MCHHTH HATPaBICHHe Pa3BCPIKL ne-
pedatoweii cucrevint Ha  180°. PasHoCTb OTCRETOB, NOTYUYCHHBLIX
B pesy.ibTaTe MSMECHUS HANDABJIenws  passepil, HOKAMET
BCAHYHIY BHOCHMBIX HCKAXKCHUIT

TpeiBapHTCALHBIE ONbITHL MOKA3a.il, UTO NCKuIKINi, BIIOCH
MBIC 2.1KTPOHHBIM MEPELoCoM H30BpaKes, B TDYOKe THia JIM7
He BeJIHKH.

ABTop Buipaxaer ray6okylo Gaarolaphacts Cuopomy AJack-
canapy sMWIpHeBIUY 33 THOMOULb, OKA3AHHIIO L KOPPEKLHY le-
SUHCliNOCTH Pa3BepTRH Nepealouleii CHCTeMbl.

Cratbs noctynnaa 22/\'1 1956 r
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Hnsc. H. B. IYHAEBCKAS, rand. gua.-uam. nayk H. H. HYKKEPMAH

O TEPEPACHPENEJEHUYW BTOPHUYHBIX DJIEKTPOHOB
HA MHIUEHW OPTHKOHA C NMEPEHOCOM
H30BPAXXEHHSA

Jlan HCCAeXOBalA Nepepacpeacienis «MeITeHHLX» BTOPHUWHLIX SACK-
TPOHOB Ha MillenH OPTHKOHA C fICPCHOCOM 1130CpaXciiin BOEACHA NOMOJIN-
TCALRAS CETKa, C TOMOLLBIO KOTOPOit MOMHO 13MeHATh TOpro3dsllee noae
y Muwenl # TeM CaMBM Peryaiuposatb WHpLHY o6aacTit pasieTa BTOPHUHHX
anckrponos. TMokasato, Kak Bansier nepepacnpeaeneline Ha dopMy curnana,
CBCTOBHIC XAPAKTEPICTHRH, KONTPAcT U300paKenus, 3ptheRT «TeMHOro OKailM-
Jemns»,

Beenenue

Kak H3BeCcTHO, YaCTb BTOPHYHBIX 3JIEKTPOHOB, SMHTTHPOBAMIHBIX
ceTKoil M M.ISHKON MMIUIEHH ODTHKOHA C MEPEeHOCOM H300paXemus
B X0fe HAKON.IEHHA 3apsaja, Bo3BpawiaeTcsi na maenky. Boub-
ILUHHCTBO BO3BPALIAIOMWKNCA 3EKTPOHOB HMEeT MaJible SHEprHH.
Ha Tex yuacTkaxX, Kyla TNONMamaloT 5TH 3JEKTPOHBI, NOTEHUHa.l
etk nmokmkaetca. C 3THM CBS3aHO CYIMECTBEHHOE BJHAHHE ne-
pepacnpeieifioNIHiCs «VMeATeHHBIX> BTOPHUHLIX 3JIEKTPOLOB Ha
paBoTy OPTHKOHA C NEPeHocoM H30GPaXCHHS 1IPH BLICOKHX YPOB-
nsix  ocselllensocTH. VmenHo 6.aronaps nepepacnpedesieniiio
yAacTes pasiinuaTth rpajalMy sIPKOCTI NMPH OCBELIEHHOCTAX, COOT-
BCTCTBYIOIMHN OGIaCTH HACLILIGHHS CBCTOBOR  XapaKTepHCTHKY
nepeﬂa}Omef&prﬁKu: BMecTe C TeM, nepepaciipejeieiiie Bbi3niBacT
xapaKTepHifi 4as OPTHKOHA C NepeHocoM uacGpaxenns (dext
«Temuoro okaitmaerusy [JI. 1, 2].

Jas GoJee NOJHOrO MOHUMAHHA 3THX ABJeHH{l HHTEpecHO no-
MBITATbCS PCryY.IPOBATH Nepepaclpeiedenie HE TOIbKO NyTeM W3-
MEHEHH® OCBELIGHHOCTH, HO I NMyTeM H3MeHelH1 WHPHHL 061acTh
nepepacnpenesienins, u nabnonatb, Kak CKakercs MocJenHee Ha
nepenave rpadauuil spKOCTH, Ha CHTllade H 3{dekTe «TeMHOrQ
OKaliMJIeHHAY. ¢ ’
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1. H3mencHHe LIHPHHEL 06IACTH MepepacnpefeneHus

Paccrosisissl pasjdeTa BTOPHUHBIX 3JEKTPOHOB, OnpereifioulHe
mHpHHy 06:acTH nepepacnpeneiiesus, MOryT 6biTb JErKo paccHu-
Talbl NIPH CICAYIOWHX YNPOLWLAIOUUX APEANOI0KEHHAX. Maruur-
jioe ¥ dACKTpHUCCKOoe Most B Toil 061acTy BOAM3M MuLIElNH, TAC
NPOHCXOHT TiCPepacnpenc.teie, MpHIATL OAHOPOALbIMIL noren-
AT MJEHKH TPH JOCTATOYNO 8LICOKHX )POBHSAX OCBCUICHNOCTI
G6mizok K norenunaay cetkit [JI. 2], u, c1eA0BaTeAbHO, 3AEKTPONIIO-
ONTIUCCKMM ACHCTBHCM CCTKH MHLIeHH MO0 npeHedpeln: pac-
CTOAMIC MCHCLY CETKOil MIUCHH M MJCHKON Malo 1o CPABHEHHIO
co cpeiHeil AJHHOM NYTH BTOPHIUILIX 3.1CKTPOHOB. [Tpu 911X VC.10-
BHIX PaccTOsHNeE 7 B MIOCKOCTH MHUICHH MEXAY TOuKoii DhlICTa

BTOPHYHOrO 3.1EKTPOHA # TOYKOIi ero BO3BpaLUEHHST 6)’}1(3T

- 2t
r=Asinp,

P4 Rt sinz

EPATALTIR S

1= ],/—Q—f-n'll-lcosa.

a4 — YToA MeXKAy HAuaJbHbIM HAMPaBICHHCM ppijieTa H HOp-
MaJbio K NOBEPXHOCTH MHILEHH;

Up — HANATHHAR DHEPTHS 3IEKTPOHE, BbIpaKCHHAR B caHIIaN
noTexuiadia;

H — nanpsKeHHOCTs MarHHTHOrO 1o,

E — HanpsKekEHOCTb TOPMO3ALUETO 3JeKTPHYECKOro Mo Y Mi-
e,

Bxoasiuie B Gopumyy (1) BeawuHHul o # % 3aaHbl pacnpe-
JeseHiieM BTOPHUHBLIX JIEKTPOHOB NO Hata.1bHLIM JHeprissl U Ha-
npasienusy.  Mameuato HANPAKENHOCTs  MAFKUTIOTO  110.15 H
B CKOJALKO-HHOYIb IWHPOKHX npeiedax He sKeqaTednlo, Tak Kak
{pH 3TOM MPHILIOCH OBl COOTBETCTBENHO HIMENATE HANPIKCIIA
Ha 3JeKTPOAaX TPYOKH M pasmax -Toxa B oTKJOHAIOWEl! CHCTEMC,
2 J0KAJbHblE H3MEHCHHS MarluTioro mo.is BO.IH3H MULLEHH NPI-
BedIi Obl K HeXOMYCTHMOMY HCKaMKEHHIO VCI0BHI OPTOTOHALIOCTIH
NAICHHS CUWTHIBAIOLIETO MyUKa HA MALICHD.

Bojee 11e1eco06pa3to Ads H3MEHeHHs pasieta BTOPHYIILIX
2CKTPOHOB H3MeHsTb HATPAKEHHOCTD sackTpuueckoro noaa E.
Jlas 3TOro B CeKuHIO fepeHoca 6ui1a BBEAEHA AONOTINTeIsUaAH
CeTKA € VBESHUEHHOIl NPO3PauHOCTHIO, yCTaloBAERHAs NAPALICIb-
Ho cerke muuienn. Cerka nMeia n3oauposanubiii Buisod. Jaa
CO3RaHUS TOPMO3ALIErO MO HA CETKY [NOAaBaJgH OTPHUATEALHLI
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foteHiuan oTHockTeabHo Muwenk. Cekuus nepedoca IKCnepHMet-

TasbHOIl TPYOKH nokasana ua puc. 1, rae 1 — dorokaton, 2 —

YCKOPSIOLINil 3.1CKTPOR, 3 — nuulelb, 4 — AONOJNITCIbHAS CETKA.

Ms qopmyast (1) caeayer, U0, NOKA BCaHUHNA Hanpsokei-

woctit E ocraercs Masofi cpaBHHTedulo C ¥, 06AacTb pasiera

/IEKTPOHOB HMEET WIPHHY NopAAKa A 1 npaxkTHYCCKH He 3aBicHT

OT HaNPSKEHIHOCTH IJAGKTPHYCCKOTO MOAM, TaK Kak \sin —;‘;.- it bl

0ObIUI0 BCTPCUAIOUIIXNCS [PEACNOB HIMCHCHHA lo 1t & MHOTO-

kpatiio npoGeraeT Bee 3uavenns ot 0 no 1. Oauako ¢ Bospacra-

Hiem E, xorita yie L‘Z < —;— ue.rmqm;a!sln —;‘:,—{ua&unxaer MoOl10-

Touko yOwiBath .

B o6bluiloM OPTHKOHE C NEPEHOCOM 11300pajKeilnsi Hanpsxke-

HOCTb MArHMTHOTO MOJst B UEHTPAIbHOI WaCTH MHILEHI IiMeeT

~ 60 3, HanpsKEHHOCTL TOP-

1t 2 MO3SILUEro 3/EKTPHYECKOro mos

Egz< 40 g/cy. Oas cayuasi, Koraa

30° < a < 60° a Hauajblivie

SHEPIIH UMEIOT BeJHUHiY nopal-

Ka HCCKOJBKHX OJIEKTPOH-BOMILT,

cpeaunit paanyc pasneta Oynact

nopsaxka 1—2 aa, YTO CocTan-

nsier npuMepro 5—10% otnoci-

4 TeJIbHO BHICOTHI Kaapa Ha MH-

Puc. 1 wenn. Llupuna nadaonaeMoro

TeMHOTO OKalimaenns AeficTBi-

TEALHO HMERT Ty XKC BENHMHHY

OTHOCITE/BIO pa3Mepos kaapa. Ipu yxasauno'r snavenun E -

putia o6:act nepepacnpesenenin eme Gmzka k A 1 e mpi

ypesiuennil £ B 1eCKOAbKO Pa3 MOXKeT ObiTh JOCTHFHYTO 3aMeTuoe
cy»KeHue 3Toil 06JacTH.

2. Bauanue nepepacnpeaceHia Ha CHruHan

Bausiuc nepepacnpefesiens MeAMelHLIX BTOPHUHBIX  3MeK-
TPOHOB Ha CHTHAJI OPTHKONA C MEPENOCOM H30GpajKelnst Narasilo
ofnapyuBaeTcsl Ny nepejave cBeTIoll noaocul Ha cepom doue.
Ocuuaaorpamma CHritasa, cusTast P NOTeRuHale AOMOJHUTEb-

! Ylpn Manwx 3HaueHnnx £ BTOPINHBIT 3JEKTPOH ycreBaer 10 Bo3spa-
e na Mllu]”ellh CNHCATh B MAarHHTHOM ROJIe HECKOJbKO BHTKOB cCnipadiH,
pajHyC KOTOpOli ONpenesieTcs TOMBKO ero iauanbliofi cKOPOCTLIO it HANPS-
JKCHHOCTBIO MariuTHOTO NOAS, HO lie 3aBICHT OT £,B 70 BpeMs Kak npu 1o-
cTaTouHO GoAbLLINX 3Hauennsx £ TopMmosiuiee noJe BO3BPAILACT HNCKTPON U
MitileHb MPEXKAC, 4YCM OH YCMeeT cAeaaTh XOThb OAHH BHTOK, H TOM paubmie
yem Goasuwe &. !
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Holl CeTKH, PaBHOM TOTenuuajy Mullend, nokasata Ha phc. 2,a.
«[TpoBaJbi» Clesa I CNPaBa OT UMAYJbCA CBETJOH MOJOCH! COOT-
BCTCTBYIOT ~TEMIHOMY OKaiiMJe-

Hu1o, KOTODOE HaGJUOIlaeTCﬂ rpH
\/f

3TOM Ha usoGpaxennu. I1pn co3- a) ”

JaHHH MEXAY MAONOJHUTENbHOf
CeTKOIl i MHIIEHBIO TOPMO3SULErO
9JIeKTPHYECKOro  noas, Hanps-
JKeUHOCTh KOTOPOro 3aMeTHo npe-  §) __\j—\,__
BOCXOAUT O6biuioe 3Hauente Eo, E=708/cm
310T 3()heKT BbipaXKen 3HauH-
Tesipo  csabee, LIKDUilAa  TeM- l \ E=1408/cm
HOrO OKaiiMJeniist yMelbIaercs ’
(puc. 2,6). Harxouey, ecaur ua- Puc. 2
HPSKENHOCTL TOPMOSALIErD N0
B HECKOJIBKO Pa3 NpesocxofinT Eq, BOCCTaHaB/AMBARTCS NPaBHAbNAT
(hopMa HMMYJbCa CBSTJOH MOJOCH, a TEMHOE oKaliMJIeHHe Npak-
THuecKu Hcuesaer (puc. 2, 8).

CBeTOBHIE XapaKTepHCTUKY, CHSITHIE N0 O6bIUHOI METOLMKE TpH
PA3JHUHBIX 3HAUEHHSX HATIPSXKEHHOCTH TOPMOBALIETO 3JeKTpUtC-
ckoro nosis E, nokasannl Ha puc. 3. Curiaj 3aMeTHO nagaer.

",
10042

Puc. 3

¢ ysesuuennem E, nepenada rpafauuit IpKOCTH YXyAUAeTCsl. Ecant
B OGLIMHBIX YCJAOBHSX HA KpaHe NPUEMHOrO yCTPOIiCTBa pasanua-
JHCL BCe TPAJaiiil, HMEBUIMECS B ONTHIECKOM H30GpaKeniu
wenbiTaTe ol Tabauup 0249, TO mpn YBEHUENIIL nanpsaeH-
HOCTH TOPMO3SILLETO NOJIst B AATL pas3 1o cpaBHenHio C OOLITHBIN
anavetiem Eo Ha dKpaile yAaBanoch pasmiiTh e Gosee 3—4 rpa-
fauuil. Xapakrepho, UTO OPH YBEAHUCHHI TOPMO3sILlero  Nods
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s E——————REAS S

criepsa NpoNazafa pasmnmMocTe Gonee CBETALIX crynesieii rpa- : CEMHeN CAYNae NPHXOMITCS, KPOME TOTO, 32METHO NOBLILIATL 110-
KAIHONNOI WKaAb, KOTOPbIE B OCbIMHOM PEIKINE nepejaloTest npH 1 TEHILHAJ CeTKI AJsl MOJYMCHHSI ONTHMAIBIONO N0 KOHTPACTy H30-
GoMbIIOI OCRELIEHHOCTH 6.1arofapst NepepaciipeacICHIo. Gparenis.
Ha puc. 4, @ nokasana OCLHWIOrpaMMa ciriada, 1HoJyuenioro
npn nepefaue TPAHHUBL MEXKILY LHPOKHMH noJjocami, cpetsoil
M TeMHOil, NMpHUeM HanpsuKeHue MemLy RONOINITENBHON CeTKOil
| MHLeHbIO He noaasaiock. «[1po

35

3axnwueHne

T

V3aMeHss C NOMOULbIO AOMNOJHHTENbHOIl CETKH HANPAREHHOCTL
Ba/I» Cnpasa OT rpaunibl CoOT- TOPMO3SLLEro 5/7€KTPHYECKOrO NOAST Y MHLICHH OPTHKOHA C Mepe-
BeTCTBYET HBOLITRY MEMJIeHIbIX 1OCOM M300PAXKEHHA, YAACTCH NPAKTHYECKH NOJHOCTLIO YCTPAHHTH
BTOPHYHBIX ~ 3@KTPONHOB, flOMA- 2 mepepacnpe/eselue MeAIeHHLIX BTOPHUHEIX 3JeKTPOHOB i, BMecTe
AQIOULHX C COCEAHEro «ocpetueti- ¢ e, ekt Temuoro oxaiimennsi. OHAKO OLHOBpEMEHHO 3a-
HOTO» yuacTka, a MONbeN Cle- MeTIO NAaZAeT KONTPACTHOCTh TEJIEBU3HOHHOTO H30OpaxeHus H
- E20 E=210 8/em iicgl)'“ég*:lbme“m” HHTEHCHE- pesko yXyJmaeTcs nepeiaa rpazalsll SIPKOCTH TPH BHICOKHX
: 3 JyueHHs1 MeAJIeHHbIMH < yPOBHSAX OCBeUleHHOCTIH.
Puc. 4 JICKTPOHAMH YHacTka, pacrnojo: | &5 To 0OGCTOATEALCTBO, UTO HCTOUHHKOM MEAJENHBIX S.IEKTPOLOB,
JKEHHOTO 10 COCeACTBY C TEMHOI el 06/1yualouHX MUIIeHb, CyXaT CBeTJble yuacTKH Ha CaMoli MUIeH!
T0.10COH. : Il 4TO pACCTOSIMNA pasiera 3THX 3AEKTPOLOB cpaBliMTeIbHO HE
Tlp 3HAUHTEJILHOM YBETHUEHHH TOPMOSALMETO NOJS asJenns, BeJINIKH, OTPaHuYIBAeT BO3MOKHOCTb BOCCTAHOBJEHHS rpanauuit
cpsizailHble ¢ nepepacnpejesenyeM, nepectdior naGaonarthes, H SIPKOCTH, @ TaKkKe NPHBOAHT K [OSBAEGHUIO TEMHOFO OKaiiMJeHH!s.
OCHIJLIOFPAMMA  NPUHHMAET NPaBHJBHYIO CTYNCHHATYIO Gopumy Vi3Bectiio, 4TO B Tepefaiomux Tpybrax ¢ pa3pepTKoOii Myukos Gbl-
(puc. 4,6)- CTPHIX S/IEKTPOHOB (MKOHOCKOM, HKOHOCKOM C MEPEiocom n306pa-
Ecau 651 cruaa nepefatoieil Tpyoxi onpeagdsin 1o oGblyHOil JKCHHA) MeNJIeHHEIe SJeKTPOHBI, neo6xoAnMble IR NPHBEACHIS
MeTO/KE, N0 Tepenagy Mexcay Hanfogee CBemniM i nauBonee noTeniliajia MALICHH K HCXOAHOMY, HCIYCKA/HCh camoii MHUIEHBIO,
TeMHBIM, TO B flepBoM cayuae (pHC. 4, a) Gblia Gbl H3Mepena 604D~ 10 3TOT HEAOCTATOK YAAJIOCh YCTPAHHTb, 06/Iyuash MUMeHb MCAACH-
iast BeqHdliHa, uem Bo BTOpoM (puc. 4,6). Oanako B neiicTsu- ; MBIMIf 9JIEKTPOHaMH OT MOCTOPOIHEro HCTOURHKa (cM., HanpiMep,
TeABHOCTH YBEJHUEHHE CHTHAJ3a B NEPBOM caydae JHIL Kazky- 2 [/1. 3]). Boanoxuo, 4to 6bLIO Gbi 1e/1ecoo6pa3Ho BBECTH 10101~
Lieecst 1l OTHOCHTCS TOABKO K CPAaBHHTRJIBHO Y3KOH 064acTH, rie MITEbIBL [ICTOUMIK MEIJelEIX 2/CKTPOHOB B CEKLIIH nepetioca
TIPOMCXOANT Mepepacnpesedenne. Kourpacr, H3MepsaeMblil MeXIY i OpTIKOHA C MEPEHOCOM 1306paxenus | NpH OAHOBPEMEHHOM «f10-
LIHPOKMMH TEMHBIMH W CBETJILIMH y4aCTKaMH, GyaeT MeHbllie, 4eM : AABJCHHN» 2J1eKTPONOB fepepacnpeieeliis.
MeM(Ly Y3KOil TeMHOil nosIocoll H CBETIILIM (oHOM, Ha KOTOPOM Ha- " ApTOphl BEIpAXaioT 6J1aroAapHocTh C. A. LlykaHosoii 3a no-
XOAHTCH 3Ta noJoca. McnbitaTeibHas ra6anua 0249 u eit nonoG- MOLitb B H3TOTOBJIEHIH IKCNEPHMENTAbHOM tpybru 1 T. K. Aycky-
lible, XapaKTEPH3YIOUIHECH TeM, YTO TeMHble OGBCKTH [RUGUIS J1aT 32 NOMOLb TpH H3MepelHax.
[OJIOCKH, FPafaUHORNble WKAJb) PACMOJIONElbl Ha CBETJIOM (one
1l NO WHPHHE He MPeBOCXOAAT 00AaCTH Nepepacnpeiedieiis, He
1103BOJIAAIOT NPAaBH/BHO CY/NTL 06 MCTHHHLIX CBETOBhIX XapaKTepH-
cTHRAX 1 Mepefaue rpafauuil SpKOCTH y OPTHKOHA C MEPEHOCOM
nsobpaxeHus.
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1Ha 3Ty BO3MOMHOCTb yKa3a/ aBTopam A. A. MocroBcKiti.
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SIS

[lepenaua rpafauuii IPKOCTH NPH CIOXETAN, TAe HE MOXNeT
CYIlECTBEHHO MPOABHTBCS Nepepacnpee/eHie, GyZeT 3HAUHTEJbIO
XysKe, yeM OpH mepejaue HenbiTaTe bHOM Tabauusl 0249, rae rpa-
JAmOHHAs WKaAa pacrojoxeda Ha csenom ¢oue. Ecaun pacno-
MOXUTb Ty K€ TPANALMOHHYIO IIKANY HAa TeMHOM (Ofe, 3aKpbIB,
HanpuMep, HCHbITATeJ1bHYIO Tabaully Mackoft ¢ ysKoil Imesslo,
yepes KOTOPYIO NPOEKTHPYETCs TpalalyioHas wiKaja, TO UHC/IO
nepeAaBaeMblX MOJYTOHOB Pe3KO yMeHbLIAeTCs (m0 2—3). B no-
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Hnowenepu B. JI. AYHBE u H. C. XEBPVI{HH

K BOMPOCY O NPOXO)XAEHHU NPIMOYTOJIbHOTO
PALMOUMNYJIbCA YEPE3 PACCTPOEHHYIO
KOJIEBATEJIbHYIO CHCTEMY C PE3OHAHCHOW

KPHBOW KOJIOKOJIbHOW ®OPMBl

B cT. "
yrMb"ocmaTbeanl‘)é‘)cﬁ"“’"m?"b‘ BOMPOCE, CBA3aMBHIC C TMPOXOIKAGHHCM MpsMO-
Tpunata aﬂn Och (NyAbCa tepe3 PAacCTPORHHYIO KOACGATCALEYIO CICTEMy
v ‘Fel WMallis  PC3OHANCHON XADAKTCPHCTHKM CHCTEMH K wnoi
B .:maucl)s’mo::iu(bgfmyﬂa aAs pacucta oriGaioluedi BexomOro uan[r:mxc
a npi on ofi 106 "
3a10HKOM BOMIIUIKE PACCTPOTKS y aoGporiocTit CicTent )
1. Kpatko Y
TaTH TCOPETHHECKHX " Pd,{b,,b,ﬂp":ffn?""‘ cpnf:!mmnmme peayah-

Pal X
i ZoT:acl)Ta:;vﬁ;:gb;\p CpeACTB Da/MOCBASH B HAMMY/bCHOM pe-
eMst HaXOAUT GOJDLLIO
e e npumeHenue. Han-
aHeHbl Te CPeAcTBa pajH
: 0CBfI3H, B KOTO -
110/1b3YIOTCH MMMYJIbChi C (GOPMOI] i1 woyTonsiol.
MY Moii, G/IH3KOIT K it
e D pMmoii, NPSMOYTONbHOI.
e HMEETCsl 3HaUHTENbHOE KO,

( J JIHUCCTRO MMMYJIbC-
HBIX CHTHAJIOB, M3JyuaeMblX oo
, H3J ) ojlioBpeMeHHo paboTa
nepefaoilHME YCTPOCTBaM ropHiX B MHo-

1H, HECYILlHe 4aCTOThl KOTOPbLIX
i bIX BO -
;I;);;;:?::;ﬂ:awéfryT 6biTb A0BOABHO GausKimu. B crx)zmu c ;?:3\{
osiTebHO  TPeOyeT CO3AaH : '
a 3 A cnocoGoB HeTs
peaJibHoii paspeuialommeii cn oo
ocoGHoCTH X
PaZHONPHEMIBIX YCTPOIicTB. t moNeNOSAMIIHERHOCTHE
Pemtentie 310ii
nuonSu:\l::cfr;m?l 3aiaunl CBORUTCA K ONPEIEJEHHIO peakuin pa-
auc rloun;" yetpoiictaa (pesonaiiciast cucrema) Ha Bo3neii-
:\'Op}Ol‘O 0:1n‘pﬂmoyronb}(5n| palLioMMAyJbe, Necylllas yacToTa Ko
yzxoﬁcmad : {Ha OT *HaCTOThI HacTPOIKH pannonpnemmxa(,ﬂ’m
yaa Vapamec;gsﬁ?::amm AOHYCKaeM amfpOKCHMALHIO peso.qu;c
3 i CHCTeMb! KPHBOIT K0JIO! i .
A JI0KO:AbLHOIT (OPMBI
KpPHBOIT BHIA e*, Taxas g s, 1o
. annpot
O s apaKTopiCI pOKCHMAllsl ONpaBiaa TeM, uTo
el aatrome pﬁcmmx MHOTOKACKAAHBIX YCHJHTENeH npo
1| GAH3KH K KOJIOKO.Ib1Oi ; >
ey ! 6. K abliof opme  (0Cob:
ﬁnm.u\ﬁﬂﬁ,rﬂffmm"m'\ yeuauredeit © uacrpoemlbl.\‘zn u(pegoilz;lkllg
Mit xoutypamu). [anee, B pesyibrarte ncceRoBalus
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& CTATOMHO J
¢ 7aeT BO3MONHOCTE B aa
! noit xapamepucﬂmoii.

Bore MOXHO Nokasatb, 470 cicreMa ¢ (popMoii TOJIOCE!
s, Ganskoil K kpnBoit KOJIOKOJbHOIT (POpMbL, nmeer Jio-
nuefiylo (asosyio XapaKTepHCTIKY (cm. [J1. 2]); 270
spHefitlen oncplposaTte TOJILKO 1acToT-

B COOTRETCTBIN C H3JOMENILIN nacTosluLylo 3ajauy MO0
pyionliM  oGpasoM: onpeaeanTh BeaIiy

cpopmysmposath  CE
J3MeHelisl BO BPEMEHil oruGaroluieil nanpsukenns 1a phixoae KO-

qeGaTedbtioli CHCTCMbI C peaouaucnoi’t KpHBOil KOJOKOJIBHOIT (POPMB!
npu Bo3jeiicTaiy Ha liee MPAMOYrOJLHOTO pamuOHMIYIbCa, Hecy-

mias vactoTa KOTOpOro € coenajaer ¢ peaonancuoil acToTOil
cucrembt. I1p# 3TOM Tpebyercst naiiTh 3aRHCHMOCTb BHIXO/IOTO Ha~
npskenna of BesiiuiiL  PACCTPOIKi Mexay necyuteit wactoToil
pansonMIyIbca U pe3oHaHcHOi yacToTOil CHCTEMBL.

acko/ibKO HaM H3BECTHO, nojofHan 3anaua ne umeTa [0 Ha-
TOSLEro BpeMcHH AHAJITHYECKOTO peietHsl.

Pesonancuast hpunad KOJOKO.1bHO# (POPMbE KoJcGaTeabHoil Cii-

creMbl MOXKET ObITh zanucada
_ (o—wo)?
K{w)=¢€ T3 (1)

)
roe K(w)— ornoucHHe AMMOJMTYLB  BBIXOAHOTO HanpAKeHHus
K aMIIMTyAe BXOLHOro;
w — yriopas uacTora BXOAHOTO HANPAKEHI;
wo— pesoHancHas yriopas 4acrora CHCTEMBI}
§ — napametp, onpenesionyii nosocy nponiycKatus 4a-
CTOT CHCTEMbI.
Tapawmerp B eniuncasercs nio dopmyne
2
i @
16Ind’
e d — yposeilp OTCUeTd [WHpHHEl NOJA0CH nponycKanus;
Awg — LIMPHHA NOJOCH fnponycKaHns Ha ypoBHE d.

AMMARTYRY NPAMOYTObHOTO pajuoumny.ica PeACTABSIOT
oGbluno B BHAC Pa3ioCTH ABYX CABHUYTBIX NO BPEMEH npepoiBibIX
pyHKumit.

B 5ToM caytae paiHOHMAY.IEC MO
wum o6pasom:

Fit)- ;E-_m[ J' sin (@ —o)t g j's'm (w—uwy) (t=7) m] ‘ (3)

ket GbiTh 3anucay clenylo-

w—wy o—w;

-0 -

rie © — AIHTENbHOCTD UMIynpCa.

[osaras peaiibiyio WHPHHY nonocs! NponycKaHus pesoHaiic-

wofi cucTembl Madoft no cpaBHEHHIO C e necylieil uacToTofl H MPI-
49
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yesopust Bosie MOXHO nokasark, UTO cicreMa ¢ (popMmoil moJocht
nponyckanus, Gauskoil K KPHBOIT KOJIOKOJIbIOM (JOPMBIL, HMEET J0-
cTaTOMIO JiHeiinylo (asoByl0 XapaKTEpHCTHKY (em. [J1. 2]); aTO
JaeT BOAMOXKHOCTL B Aabliefiies oncpuposath TOJILKO YacTOT-
Hofi xapaKTepHCTHKOIL
B COOTRETCTBHH € H3OKCIILIM 11acTOAlLyI0 3alady MOXHO
cpopmyMpoBaTh  CJICAYIOMUIM o6pa3om: ONpenenTh BeJHHtily
- 3MeHeHns BO BpeMeHi oruGaloilleil nanpsxeuis a BbiXOAE KO-
i 1eBaresbHoil CHCTeMbI ¢ pesotatciiol KPIBOil KOMOKOABLHOH (HOPMBL
Hnacencpu B. JI. AVHBE u H. C. XEBPYHHH npu BO3ACIICTBHH Ha Hee NpAMOYrojibHOro paguoumnybca, Hecy-
. . iasi 4acToTa KOTOPOrO lie COBMaAfaer ¢ pe2oHancioil uacToToit
K BOTIPOCY O MPOXOXAEHUU NPSIMOYTOJIbHOTO 4 cucTemsl. [Tpu 9TOM TpeGyetcs HailTh 3aBHCIMOCTD BbIXOHOTO 112+

PA)],MOMM[I)’JIbCA YEPE3 PACCTPOEHHY}O N NpAMKeHHa OT BeJHUIHB PacCTPOKH MEXAY ﬂecym.ex“l wacToTol

; " pamHoHMIyIbCa H pe3oHaHCHOH 4acTOTOl CHCTEMbE.
KOJIEBATEJIBHYIO CHCTEMY C PE3OHAHCHOW Hackoilbko HaM H3BECTIO, nojofuas 3ajaua ne nmaaa 10 ua-

KPHBOW KOJIOKOJIHOV $OPMBbI : TOSILErO BPEMCHH AHAMNTHYECKOTO pelleHis.

B eratoc paccHoTpEs DOMPOCH, comsanie ¢ NPOXOICACHIEN MPANO- Pesoianclias hpunas KoJIoKO.Ibioi (hopMbt KoJseGaTeabHoit ci-
yroabloro  PAAMONMNYIBCA HEpe3 PACCTPORHNYIO KoJGaTCALNYIO CHCTEMY. cTeMbl MOYKET GbITb 3amicana
{lpunara_ anupokciMaina pe3oHaHCHOfl  XapaKTCPHCTIKIE cncteMst  KpHBOil ) (@—wo)
Taycca [loayuena dopwmyna aJs pacucTa oriGamolueil BHXOANOrO Hanpsxe- g Kw)=e——7 (1)
1 B 3aBHCHMOCTH OT Bpemenit upn Onpe,‘lelleHllOﬁ IJ.OﬁpOTIlOCTlI clicTeMu H g5 ’ "
3anaHHOIl BeaMuIHE PACCTPOIiKIL KpaTko npitBeaeiist CPaBHITEABREIC pe3yab- 1 rae K(u,) —_ OTHOLIEHHe AMIIMTYAb! BBIXOMHOFO  HaNPsKEHIs
TaThl TQOpETH‘lQCKH.‘( H aﬁcuepm\(mrranmmx HCC/IeA0BAHHH. K aMn-ﬂl’lTyﬂ.e BXOAHOTO;

PafoTa pasiuuHbLIX CPEACTB pajHOCBS3H B HAMMNYJIbCHOM pe- : w — yr/I0Basi 4acToTa BXOAHOTO LAmpAIKENIis;
sKHMe B HacTosillee BPEMs HaXOAHT Goabiioe mpiMerenue. Hau- ; w,— PesOHANCHas yIJIoBas 4aCTOTa CHCTeMbl;
GoJlee pacupoCTpaHeHbl Té CPeACTBa panuocsssH, B KOTOPbIX HC- § — napamerp, onpenesionit nosiocy mponyckaHus ua-
ROb3YIOTCS HMTYJILCH C opmoii, BJH3KOI K NPsSIMOYFOJbHOI. 1 CTOT CHCTEMBIL. .

OGbIUHO B 3GUPE HMEETCs 3HAUHTEbHOR KOMIUCCTBO HMIYJIBC- k TMapanmerp B BHMHCAACTCS N0 thopmyae
HbIX CHIHAJIOB, H3JyuaeMblX OAHOBPEMEHHO PalbOTAIOUIHMH PAKO- k5 ro2
fepe/laloIMy YCTPOICTBAMH, HeCyulIe 4acTOTEl KOTOPHIX BO MHO- ! —__0 (2)
FHX C/yuasix MOTYT ObiTh AOBOJLHO Gauzkumu. B csasu € 3THM i " 16Ind’
npakTika HacTOHTEJIbHO Tpebyer CcosjaHus cnocoGop pacuera
peavibHoil paspeluatoweil CnocOGHOCTH 1f  1IOMEXO3AHKILEHHOCTH

paAionpuemibixX ‘_)'CTPOHCTB- AmnauTysy npsiMoyrodbHOro paAHOHMAY.IbCa TNPEACTABMSIOT
Pelenie Toil 3ajaut CBOAUTCH K onpeleaeHHio peakuun pa- 0GBIUKO B BHAE PA3UOCTH ABYX CABHHYTHIX MO BPEMEHi npepuiBibIX
JIHOAPHEMHOFO YCTPOHCTBA (pesolaiicyas cucrema) Ha Bo3zeii- DyHKumil.

crBylolHii PAMOYroJibHbI PamuOHMAY.IbC, HECyllan 4acTora Ko- B sToM Ccaydyae paaHOMMIY.1bC MOXET GuiTh 3anucai C1ey1o-
TOpOro OT/IHYHA OT -4aCTOThl HacTPOIIKK PaaHONPHEMIHKE. s 4 M 06pasom: )

yao6eTBa WcceoBaHKil AONyCKaeM alMPOKCHMALHI0 pesoHanc- 4

e e e

rae d — yposelib OTCueTa WIMPHHBL [010CH! NPONyCKaHuA;
Awg — WHPHHA NOJOCH NPONYCKaHHA Ha yposHe d.

sin (w0 —oy)f
w— (1!1 d o
—o N —

sin (0—wy) (l:—:_)dm

w—u)

KpHBOil BHAA e~=<’. Taxkas anmpokcHMalusi OnpaBiaua TeM, 4TO Flt)=5
pesolialCHble XapaKTePHCTHKI MHOFOKAaCKaAlbIX ycliuTeeil npo-
MEXKYTOUHOH 4acTOThL 6aM3KM K KOJIOKOIblo opMe  (ocobeittio
IJ151 MIIOTOKACKaAilbIX yeuauTestell ¢ HACTPOBIIILIME B pesonant

opMHOuNBINGl KouTypamu). -Jlajee, B pesy.bTaTe iCCACROBANIA
48

jiolt XapaKTepHCTHKH CHCTEMb! KpHBOil KOJIOKObHOI (POPMEL, T. €. o E,,,[ j'v’ j~‘“ ] 3
1 . )

rie T — AJUTEJbHOCTD HMIYJAbea.
TMosaras peabliylo LIMPHHY TOAOCH MPONYCKANNA pesouatic-
MOl cHCTeMbl MaJioii Mo CPaBHEHHIO C ce Hecyiueil yacrotoil # npi-
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MeHsis 3aKOHb! MPOXOMAIHS PALIONMNYJIBCOB Yepes Ko.Jebaten-
nute cuerembt [J1. 1], nosyunm Bbipaketlie &S aMmvINTYAbl OrH-
Garoweil paanonMny/ibca 1a BLIXOAe CIICTEMBbl

P w = wy 2

Uuux(t)=i[ .r ¢ ® sinfe—w),,

2r w =y

o (o= o)
_Te 3 ﬂnig_:“ﬂ_:l)du)]. (4)

w—
— '

TMponseenem B MuTerpasax (4) saMeny nepeMeHHON HHTerpi-
POBaltisl, NPEABAPHTENbHO BBEAA CJefyiolHe o6o3HaueHus:
— ),
“’—(;——“:Q—‘O]‘Hocu'renbuan Texymas uacTora;
(4
wy — (IJD_ _ .
o~ = C—OTHOCHTeALHAR paccTpoiika (paceTpoitka Mexay He
cymell 4acToTOl DaJMOHMIYJbCA 1l  PE3OHAHCHOA
4ACTOTON CHCTEMbl B OTHOCHTEJbHHIX eNHHHIAX);
wof =1’ —OTHOCHTE/NbHOE TeKYlilee BpeMs;
wg —OTHOCHTE/IbHAR JIHTe/AbHOCTb HMIYJIbCA;
W

73=0@—TapaMeTp, NPONOPUHOHANbHLI KBAApPaTY AOGPOT-
HOCTH CHCTEMBI.

TakHue OTHOCHTEAbHEIE napameTpsl BeChMa _V,llOﬁ"bI Aas ﬂpaKT"'

4eCKHX PacueToB.

B cooTBeTCTBHH C NMPUHATHIMH 0G03HAUCHHSMI BhIpaXeHHe (4)
MOKET 6biTh 3aMHCaHo:

IE < —a@+025inQ ¢
Uﬁu.\’(t,) :2_.’_?[! e 9 S‘—n‘;):idg—

)

-

Hurerpansi (5) ne GepyTcst B a/leMeHTapHBIX YHKUUAX, 4 He-
focpeACcTBeHHoe HX TafysaHDOBaHHE NO NapaMeTpaM CBA3aHO
¢ 60sbiHMH BbluHCIeHAMH, ORHAKO, KaK Mbl YBHAHM HIDKE, 3TH
HUTErpajibl YAaercs NpeACTAaBHTL B BHAE PAAOB [0 (YHKLHAM
Kpamna # uX NpOH3BOAHBIM, AAS KOTOPHIX HMEIOTC COOTBET-
creyromne Tabauue. TaxkiM o6pa3soM, 3aflaua MOMXET ObiTh pe-
IeHa nyTeM NPHOJAKEHHOTO CyMMHPOBaHHS DSAOB.
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Pacemotpuy oaun 13 snrerpasos (5)!

® 2
1 —a(@+¢ sinQ¢
Ula, c,t')~5[ e —g—-de.

-«

3anuuem (6) B BHAE CYyMMbl ABYX HHTErpaJjos

[ 2
—a@+0) sinQ¢
Uia, e 1-[f 707 2t an s

< - 2 ginot -
+j'e a(2+¢) SIHO-ldg]. (I)
o

Iepssiit ua nuTterpasios (7) MOXIO MPEICTABHTL Cce oy 10N
obpasom
o a © 9
—a@-0° sinQt —a@=-¢ si
f g 2ETo —51"—0-—5d9-—— e sin
puy-- = o

Moncrasuym (8) B (7) u Belmecem OOLHT MHOXHTE!b 32 3NaK
uuterpana

- .
_g0?| - e al sinQ#
Ula, e, tl)=_})_e—np2fe ae [e race | 2ac ] s S de. (9)
o

Pa30xun BhpajKeHHe B KBaAPATHBIX ckoGKaX B psik Teiinopa

© fad n
- ° 2ace (2 ac 2)* 2acQ)”
TPttt = E("l)“ F TR
ne=o ne=o

@

(2ac2)*"
=2 ¥ G (10)

n=0 .

IMoacraBuM 3To Beipaxenie B (9)' ¥ NOYJICHHO NPOHHTErpHpyeM
e W Qac® Fo—ae? ginot o (1
Ula,c,t'y=e nc.Z @y J.e Q sint'dQ. (i1)
ne=0 0

I Mu PaccMOTPHM TOALKO OMIK M3 HHTCTPAaJoB (ornGamouwyio Hanpsxe-
Wi nepearero dponta HMnyavea). Ornfaioilias BHXOAHOTO uMnyaLed MOXeT
6WTL Onpefeela Kak PasHOCTb ABYX CABHHYTHIX MO BPEMEHI CriGaomux Ha-
npAXCHIA Nnepefnero GpouTa.
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Paccaotpum nuterpan B suipamenns (11), 0603HauNB ero yepes
20y

(12)

@
_ao? -
L,=fe"* Q" tsmerde.
]
[Monoxue 8 (12) n =0, noayunm®

de=-=

P
Za2? sinR#
lo:fe 5 5

.0

o(57).

tl
rae (D(” [7) — TaGyauposannas (yuxuus Kpamna, onpenense-
- a

Mas BhIpaxenuem

O (x)= —Vg;—f e dx,
"0

Hetpyano yGeautscst B TOM, uTo Huterpaa (12) moxer GbITh
npencrasscH B Buie
2n
Iip=(— l)ng I

n = ! pem (¥
= (=113 o (575) (13)

@va)" a

em (_
3pecy, OP" (2—-1/’1:)—-211.-91 npoussoauas (pynxiun Kpamna.

B cooTsercTBHH ¢ 3TiM HHTerpaa (11) Gyzer

a2

) Ony (

Ula, e, t) =5 e "N (=1 sve) ()
n=0 =

Boipaxenne (14) cienyer paccMaTpHBaTh Kak obliee pelieHHe
nacronueil sagaun. M3 (14), xax yactueii cayuail, moxer GHITH
noJyueno pelledue 3afaun, npeanoxenHoe Cucoposbim B. H.
[VI. 1], o npoxoxpentn NPAMOYFrOAbHOTO HMMYJibCa yepes Hacr-
poenHyld CHCTeMY "C pe3oHaHclioll KPHBOIl KO.J0KOJbHOMH (opMBbL.
Jlas 3TOTO MOCTATOUHO JIHIIL NPHHATE ¢ = 0.

<l>opmy.11a (14) naer BO3MOXKHOCTb ONPERE.TNTL 3aBHCIIMOCTH
ornGatwonieii aMmINTYR nepeanero (POHTA BLIXOAHOTO PALIOHM-
ny/sCa OT BPeMenH /s 3afaHHbIX NapaMeTPoB CHCTeMBl (€ i a).

U HMuterpan (12) Moxer GHThL B3AT, HanpiMe| 3 -
poBaIIA ne DapaNCTRY. . punep, MetogoMm Anddepent

52

Declassified in Part - Sanitized Copy Approved for Release

® 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

50-Yr 2013/10/21

TpakThueckuii HHTEpeC MPEACTaBJAIOT Pe3yJbTaThl paccueTos Mo
a0l (hopMyJie AIA BEAHYHH @, COOTBETCTBYIOLIHX nauGoiee pac-
npocrpanenibin YTTU.

OciioBtias TPYAHOCTb MOAOGHLIX PAacyerToB 3aKJIOUACTCH B Bhl-
YHCIIEIHH TIPON3BOAHBIX BEICOKOTO NOPsAKA IS (YHKUIIE Kpanmna,
TIpabaa, CyuecTByloT TAG/IHIb YKa3aHHbIX NPOHIBOLILIX, OANAKO
NopsAOK NPOH3BOAHLIX He npesbilaer 20, 4TO SIBHO HEJOCTATOUIIO,
0COGeHIIO NMPH OTHOCHTENLHO COJbUINX paccTpoiikax 1 BLICOKOIl
no6potuocth. Hanpunep, AJs onpeaeseHis U=U (a, ¢, ') upn

= 9050 11 ¢ == 0,067 HeOOXOAHMO BLIUHC/HTL NPOUIBOUILIE O
40-ro nopaaka. [1pouspoaubie NOpAKa Bbillie 20-ro MOTYT ObiTh,
BbIYNCAEHB! N0 PEKKYPEHTHOIT (opMmyJle.

)

405

N
AT

Puc. 1

Ha puc. 1—3 npusenelisl rpauki QyHKUMH U=U(a, c t'),
paccunTanHeIe 10 Qopiye (14) nas sequiuny @ = 200; 800; 2050.
3ti rpaduKH MOTYT HaiiTH NpUMEHCHHE s PAAZ HIDKCHEPHDIN
pacueToBs, CBA3AHILIX C paspeludiolneii croco6HOCTLIO MO HacTb1e
H C NOMEXO3AUIHILEHHOCTBIO PAaAHONPREMILIX YCTPOICTS.

ABTOpbl NPEANoNaraioT B MOC/EAYIOEM 3HAUNTENDHO YBeJH-
WHITh KOJHYCCTBO PAacueTiibix rpaguxos  TeM, 4Tobui nperocta-
BITb GoJiee LWUPOKHE BO3MOMKHOCTH MUIst MPaKTUUECKHX PUCUCTOB.

HexoTopsie pesyabTaTei pactueroB Oblili NPOBEpEHbl SKCMCPH-
MEHTaJILHO. R

B kauecTBe pe3oHaHCHOil ciicTembi Obir HCROJL3OBAH Crie-
HHaJbHO paspaGoTaHHHIl INeCTHKACKAMHblil YCIJIHTENb NPOMENKY-
Tounoit yactotsl (A for=56 wey; fau=1,6 seey; a = 2050) c omn-
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T e e e e

HOUHBIMM KOHTYPaMH, HACTPOCHHBIMH B DE3OHAHC. Pe3onancHas AnanornuHbie SBJeHHS HAGMOLAKTCA B Clydae YBEIHUelHs
XapaKTepHCTHKa 3TOTO YCIJHTe sl TpHBeAeHa 1a puc. 4. Ias AoGpoTHOCTH cHCTeMbl (@) MpH (HKCHPOBAHHOM i oTauunioM OT
CcpaBHEHHS] Ha 3TOM Ke pucyHke npuseaeH Fpa(bHK COOTBETCTBYIO- HYJIf 3HAUCHHH paccrpoilkn (c) .
1teil KPHBO§T KOJIOKOJbHOM (hOpMbI (upu a = 2050). "
Ha ycuautens nopasa- ¥ y“,« 7]
5 —= JHCh  TIPSIMOYrOAblibie  pa-
] ANOHMIYJBCH,  AANTEb- . \
HOCTb KOTOPBIX BbiGHpaiacs 09\
£-00Z 3HaUNTeIblO GOJbLIei], Yem
ppemMst YCTaloBIeHHs Tpo- U
(s | uecca. [lo u3o6pameHuio
CHrHaja Ha OCIHJIOCKONE
onpejensiach  BeAHUHHA
BLIXOAHOTO  HANpRKeHus
(MaKcHMAa.IbHOro hi6poca)
B 3aBHCHMOCTI OT Pa3HOCTH
4acToT HACTDOfIKH YCHJIH- K
B Tens M Hecyuiell paauonM- :;2?50
- nyJibca. . foy=diney
Ei/ 8]” ’21'” ) ﬁo Ha puc. 5 npusenena fy = 15Ky
- 9KCMepPHMEHTANbHO  TOJY-
Puc. 2 yeHHas 3aBHCUMOCTb ocaad-
- Jenusa currada (B aeunbel-
Jgax) OT BeJHuMMBl pac-
CTPOHKK (C) H COOTBETCTBYIOMIAs eii pacyeTHas Kpusas. Kak ruaHo
13 3THX TpadHKOB, HMEET MecTo AOCTAaTouHo® copnadetne (Mo-
paaka 25%) TEODETHUECKHX U IKCHEPUMEHTAIbHLIX DE3Y.1bTaToB.

Kpoe TOro, H3o0paerns BHIXOAHEIX CHria1os, choTorpadupo- -g
BaHHble C 3KpaHA OCLIJIOCKONA, NMOATBEPYKAAIOT KAYECTBPHHDIC RV

peayabTaThl pacuetos (puc. 6). Pacxoxaenue B KOJHYECTBEHHLIX ',
PC3Y.IbTaTaX ClEIyerT, NO-BUAHMOMY, OTHECTH 33 CYeT HEKOTOPOro S
£

|
OTAWYAs (POPMB! YACTOTHON XaPaKTEPHCTHKH YCHAUTEst OT KPHBOH ‘-

Taycca (cM. puc. 4). ---

Kak BuIHO H3 TIpe/ICTaBAEHHBIX KPHBBIX, C YBeJHUCHHEM pac-
CTPOHKH C TpPH 3afaHHOIT IlOﬁPOTHOCTH cHcTeMbl a HabaloaaloTes
cienylouiie sBACHHA: Puc. 5

8) majaer BeJdduHHa HanpsiKeHHs YCTaHOBHBLUETOCH pe-

KUMa; B nacrosiuiee BpeMs NPOBOAXTCS HCCAEAOBaHHE aHaJorHuHOR

: sajgaud [ CHCTEMBl, Pe3OHAHCHAs ~XapaKTepUCTHKA KoTopoit
6) nosiBJiseTcs BbIGPOC, BEJHUHH3 KOTOPOro BO3pacraeT Ao {MeeT IJIOCKYIO BEpIIMHY H CONpsKEHHDIE C siell Clajbl, ONHCHIBAE-
CPaBHEHMIO C BCJIMYHHOH HAMPSIKEHH: YCTaHOBHBLUEroCs meie xpusoit [aycca. OMaaeTcs, UTo NOJyYEHHOE pellienne eule
pexuma; Gosee MPHGINBHT TEOPETHUECKHE De3yJabTaTH K PaKTHUECKHM.
C HeKOTOpHIX 3HaueHHil pacctpoiixu (¢) orubaioiias BLi- B saxaiouenue asTopsl CHATAIO SROUH Icl)oném\ll-{%[paam'b Gﬂ:z;
xogsoro Hanpspkenus [pyukuus U= U (aq, ¢, l')] nauu- roaapHocT, nHxenepanm JL. M. Xmpuiko u O. B. Henaseuxomy 3
HaeT QCUWJIHPOBATD, : TIOMOIlIb B TEOPETHYECKHX M SKCIepHMEHTANBHbIX HCCIeAOBAHHAX.

9
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Cratba noctynnaa 25/VIL 1956 r.

6

Puc. 6
) € = 0,02 )¢ = 0,027, B)c — 0,0334{r)c = 0,04; 1) ¢ = 0,05; ¢) ¢ == 0,067
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Huocenepu 3. K. CAPAIDKUIIBHIIA, I1. H. 3BABOTKHH

TOYHBIN CITOCOB UBMEPEHHSI HEJJMHEWHOCTEH
PA3BEPTOK 3JIEKTPOHHOJYYEBBIX TPYBOK

B cratue oniican 06LEKTHBUBIT CIIOCOG H3MepeHItA  HeamHeiiocTeil pas-

BEPTOK 3ACKTPONHOAYUCBHIX TPYOOK, NO3BOAMOWLNT onpeac
3 3 15 1
HopAKa 10 atonen. pea Tb HeaHedtiocTI

Beenenne

Ipn paspaGoTKe W SKCIyaTauMH CMEUHAJLHEIX TeJeBH3HOH-
HBIX YCTPOIICTB, @ TaKXe PaAMONOKALUOHHBLIX YCTAHOBOK, crie-
UHAJbHBIX H3MEPHTENbHbIX OCHHJNIOFPA(OB M ApYrHx npu%opou
HMEIOIHX NPELH3HOHHbIE PasBepTKH, GHIBAGT HEOOXOLHMO RocTa-
TOYHO TOUHO H OOBEKTHBHO HSMEDHTh HEJHHEHOCTH pasBepToK
SMEKTPOHHOJAYUYeBEIX TPyGok. OnHako Bce cyuecTByiouiHe s
3TOr0 CAOCOOB! HACTO He OGecneyHBaloT HEeOBXOMHMOl Toxmoc'm
usMepenus. Tak, HampuMep, npocTefilide CAOCOGH KAIOT BO3MON-
uocz? H3MepHTh HesHHeiiRocTH mopsaaka 10—15% c Ttounoctsio
2=3%, a Gonee TouHble (OMTHUECKHE, C ANTHOADAJTAKCHLIMI YCT-
poiictsamu) — 7% c TouHOCTBIO 2%, npHUYeM NOrpelHOCTH 3TA
onpeleIsieTcsi, B OCHOBHOM, CYGBEKTHBHOCTBIO H3MEpeHHs.

Llesbio nacTosmiefi CTaTbH SIBJASGTCH ONHCAHHE OGBEKTHBHOTO
1 Gosee TOUHOrO crnocoB6a WIMEPEHHs HeJHHeiHOCTell pasBeproX

3,1€KTPOHIOJYYeBBIX TPYBGOK, KOTOPLIi MOT O
. bl GEITh YKa-
3aHHBIX BBIlIE CAYIASAX. P ofieaci v yra

1. CywectylomHe cnocobbl H3MCPeRHs HeqHHeliHOCTE{l
Pa3BEPTOK IEKTPOHHOMYHEBbIX TPYGOK H KPHTEDHH HX OUEHKIH

HMamepenne HesinHefiHoCTell passepTok 0Gbiumo TIPOH3BO,
CneRylomnM 06pasoM. JIys MORYAHPYIOT CHHXPORHBIME C asnelmT
Koii [1-06pasHbiMH Ham KpaTKoBpeMeHHbIMH lanlebca\’ﬂ[I) i a-
KIM-71160, cnoco6oM H3MEpSIOT Ha 3KpaHe TPYGKH lacc,:rl e
MEXAY COCEeAHHMH CBETALUMMHCA MOLYJAUHORHEIMH mlfmmgﬁ:;z
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TOUKAMH, Haxofll NpPU 3TOM MaKCHMaJbLHOE M MHHHMAJLHOE 3HA-
yeHus 3THX paccrosnuii (puc. 1). Uactory MOALY-IHPYIOIUUIX HM-
TlyIbcOB BLIGUPAIOT TaKoH, uTOGL Ha 3Kpate TpyOKH o0pasosa-
qock oT 10 2o 20 MOAYJSIUKOHHBIX JHHHI WL TOUEK.

Oueliky HeHHE{THOCTH Pa3BepTOK OGBINHO UPOH3BOAAT KO rak
Ha3bBaeMbIN KpHTEPHAM Heauuefinocth. Ofunm 13 Hanbo.see pac-

Aem T

Puc. 1

NPOCTPAHENHBIX KPHTEPHEB A5 OUSHKH neauHeiiocreii pa3BepToOR
Te1eBH3NONHBIX PACTPOB ABJSETCH KPUTEpHil, O KOTOpOMY lie-
THHEIHOCTb OLEHIBAGTCSE KAK MaKCHMaJblioe OTHOCHTE/LIOC H3-
MeHellMe PACCTOSHHIl MEMAY MOLYIALHOHHBIMII CBETALUMHUCH [10-
JOCKaMH K HX CpeAHEeMY 3HaueHHIO:

D=2225100 )} , )

rIe @ # b— MaKcHMajbHoe M MHHIMaMbHOE DACCTORHHA MENC1Y
CBETAILMMHCA MOAYJSIHONHIBIME NOJOCKAaMH.

Hcxonst W3 onpefedierust kKodpduuuenTta HeJHHelilocTH pas-
BCPTKM B AaHHOW TOUKE pacrpa, Sbla npeatoiken Apyroil kpure-
puit [JI. 1], no xotopomy He HHEHOCTh OLEIHBARTCH KaK MAKCil-
MAbHOe OTHOCHTEILHOE W3MCIEHHE PAacCTOMHHI MOKIY MOAy.as-
LHONHBIMH CBETAIMMHCS NOJOCKAMI K HX HCHCKOKIUHOMY I
cpenieapudMeTiueckoMy 3HaueHiIo. drtor KpuTepHii noxasuiBacT
MAKCHMATbHOG OTHOCHTEJbHOE H3MCUEHHe MacumTata 1300pa-
JKEHHST:

100 {*/a],

TAe @ ¥ b — Te Ke 3HaueHHs, UTO U B (1),
d= -5 — uenckaxeliHoe HJId cpeaHeapH(MeTHueckoe 3HAUCHHE

n
ILHPHHE] BCCX MOMLY.ISILHOHHBIX NOJIOC,

s — pasMep CTPOKH Wi Kaipa (AaunHa Pa3BEPTKH);
11 — COOTBETCTBYIOLIEE KOAHYECTBO MOMYISLHOHHLIX 1010C.
OuexKy HeJileiiHoCTH MO KPHTEPHIO (2) caenyer CYdTaTb, NO-
BHAMMOMY, Goee MPaBHIbHOIL. OpfHaKko NpaKTHuecKku OleHKa He-
anneiinoctn no xputepusm (2) u (1) paer oguHakonwie pesyJib-
TaTl, OCOGEHHO NplU H3MEepeHHH MalblX nesneitocteii. Kpome
TOro, NpH OLEHKe HeJIHHEIHOCTH N0 KPHTEpPHIo (1) npoussoAAT

a9
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Beero zBa samepa (a u b), B To BpeMS KaK npi ouenxe Heaued-
HOCTH 1o KputepHio (2) HeoOXOAHMO TPOHIBECTI 3aMephi 4 H bn
onpeneauTs d. Takum 06pa3oM, € NPAKTIYECKOl TOUKI 3PCHHA
otierika nemumediocty no kputepmio (1) apasercs Gosee yaoGHoi.

. -
2. OGBLEKTHBHBLIT cOco6 HaMepenus HeanHeiinocTH
Pa3BEPTOK MEKTPOHHOJNYHCBBIX TPYGOK

Otpesiu @ U b Ha puc. | COOTBETCTBYIOT MAKCHMAJALUOMY NI
MIHUMAJIBHOMY TIYTAM JIyYa Ha 3KpaHe TPyOKH, MPOXOMUMLIM 34
07110 H TO KG Bpeisl, PABHOE TMEPIOAY MORYJHPYIOULIX HMAY.ILCOR.

OueBHaHO, "TO 51 ONpenesentst leauneiitoCTH passeprox
MOIKHO M3MEpPSITb HE OTPE3KIl MYTH, NPOXOZHMEIE JYUOM 3a OLHHA-
KOBOE BpeMs, a OTPe3KH BpPeMeHH, 3a KOTOpble Jyd NPOXOAHT OMil-
naxopbie oTpeaku myTi. OiuleHka HeAHHETHOCTH NPH ITOM MOXeT
TIPOM3BO/IHTLCA N0 KPHTEpHIO, anadoruuuomy (1), T. e.

, t—t
. D=2 —ti—-%TlOO {%hl, 3)

. *

rie ¥; u fy — MaKkCHMajbHOe I MHHHMAJLHOE BpeMs, 3a KoTopoe
Ay4 MPOXOIHT OAMNIAKOBLIE OTPE3KH NYTit Ha pas-
JIHUHBIX Y4acTKax 3KpaHa TPyOI .

I1as p3Mepenust BpeMels, 3a KOTOpPoe Jyd NPOXOANT OAnilaKo-

BHE OTpesKu nyTH, Ha naauwaisy tpyOxu [ (puc. 2) nawaanui-

Puc. 2

BAIOT CHEUuHanbublil AATUHK, KOTOPLI COCTONT 13 auTHmapaanakc-
HOII* Henpoapauloli onpask# 2, HMelollel ABe Yy3KHe NapaJiedb-
neie wemn 3, u (potosgemeura 4. Hemonyanposanusil anexrpon-
HbHT Jyd J, HEMHEIIHOGTb OTKJIOHENHS KOTOPOro HeoGXOAMMO H3-
MepHTb, NI JBHXKEHHH C/eBa HamnpaBo NMOCJASHOBATENbHO MPOXO-
ZMT ycpe3 TOUKH S; u Sy aomunodopa 6 1 MPOH3BOAUT 3aCBETKY

60

Declassified in Part - Sanitized Copy Approved for Release

" QR AT

T

e

3

A A A

e

ek

pvry

r 2013/10/21 : CIA-RDP81-01043R00250013000!

(OTO3NEMENTA, B LENH KOTOPOrO BO3HHKAIOT B3 HOC/ENOBATE/b-
HbLIX HMOYAbCA, CHHXPOHHLIX C YacTOTOfl NMOBTOPeHHsl OTKJIOHAIO-
jero nanpsukeuusn (pnc. 3). dasa 3THX MMIYJAbCOB 33BHCHT OT
TIOJIOMEHIS] JAaTYHKE HA SKpaHe TPYOKH.

TakiM 0o0pasod, namepende NHeJHHEHUOCTH CBOAWTCH K H3Me-
pelH0 BpeMeHH MeXAy NADHBIMH HMIOYJbCAMH HA Das.iHUHbIX

f t 4

Puc. 3

YUacTKAX JHHIH PA3BEPTKH Ua SKPaHe TPYOKU M BHIMACAEHHIO NO
(oprmyse (3). DTo H3MepeHHe MONET NPOHUIBOAMTBCA SJCKTPOH-
HBIM CHIOCOGOM H, CeAOBAaTe/]bHO, C Go/bmeil TOUHOCTHIO, YEM H3-
MepeHtic OTPE3KOB MEXKAY CBETALHMHCA MOAYJSIUHOHHBIME 1O
JIOCKaMH.

JLas yuuutoXenus GOKOBOil 3acBeTKH (poToaIEMEHTA M TOJIyYe-
HHS Y3KHX HMIYJBCOB C KPYTBIMH (PPOHTAMII HEOGXOLUMO ONPABKY
JaTuiKa BLIGHPATE TOJLLE, YeM CTEKJO NJanilaiiGel, a e B neit
7esaTh MAKCHMaJbHO yskue (paBHble MJIl yxKe aneprypul Jyua).
Paccrositie MeXAY WeAAMH BbiOHPZIOT NPHMEPHO paBHbIM 1/20—
1/10 OT AJMHbI JHHHH Da3BEPTKH 1la 3Kpate TPYGKH.

[laTyiK Ha 3Kpau TPYGKH yCTaiaBiuBaercs Tak, 4To passopa-
yiBaeMBLT Iyl Nepecexaer e/ MO NPAMbIM YIJIOM WAH GJIH3KIIN

Puc. 4

x nemy. KpoMe Toro, mepemearh RaTuHK M0 3KpaHy TPyGKH Cae-
AyeT Takim 06pa3on, uToGHl 3TOT YroA COXpAHSACH TIOCTOSTHHLIM.
C s70it 1le/IbI0 AATHHK YCTANABAUBAIOT 11 HaNpaBJsiOUHI 10703,
KOTOpHIii MOXET KperuThea K oGpamieniiio TPYGKH.

CilenyeT OTMETIITh, UTO Gnarofaps NOCJECBEULIHIO JIOMHHO-
(popa MMIyJbCHl 1a BbIXOAE AaTdHKa GyAyT HUMETb HECKOJALKO
WHOil BHA, YeM OHH H300pa:eHbi Ha PHC. 3.

TTpu npoXOMAHIH Jyua 104 nepsoii lesbio B LenH (poTode-
MeliTa BO3HHKHET (DDOHT MEPBOro MMIyJbca (pHC. 4). 3artem npo-
MCXOMHT MJIaBHBI Cnaj uMmyJabca, obycnioBaeHHBIT mocaecacye-
nHeM SKpaHa, a 3aTeM YyKe OT YPOBHS IJIaBHOTO cnala BO3HHKAET
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()pOHT BTOPOro HMAYJIbCA, COOTBETCTBYIOUIHII NPOXOKAGHHIO Jyua

NOA BTOPOIl WieJIbio. DTH HMIYALCHE MOFYT OblTb NpoAHQpeperi-
poBaiist H cOPMUPOBANLI Al YJIYULICUHA KPYTH3Hb (POHTOD,

Bpems Mexy BO3HHKHOBEHHEM MEPBOrO H BTOPOrO HMIY.ILCOB

MOXKeT OblThb H3MEPEHO, RanpHMep, NpH NOMOWH ocuusviorpada,

HMCIOILETO KanuOpauHonHble

) MeTkn Bpemend. [lepexoas K or-

CUETY BPEMEHH MO0 WICJY MeTOK,

Fl ::t :h dopmyaa (3) mpumer BuA:
g D' = N

} | =25 100 ], (4)

| 6) ! rae ) W fly — YHCAA METOK Bpe-

| MelH, COOTBETCTBYIOUIHX  Bpe-
MeHH { u fo.

: 9 i Yem MeHbIUYIO HEJAHHEHHOCTD
|
| |

. i 1E06XONWMO  U3MepHTb H  uem
t Gosbias  TouHoCcTh  TpeByercs,
TeM 6oJiblliee KOJNYECTBO KaAuG-
} PalHOHHbLIX METOK BpeMeHH Heol-
XOAHMO HMETb MEeXKHY NapHbIMH
i uMnyabcamu. Tak,
|
|

|

| Hanpumep,
{ AT M3MEPEHHs  HeJHHeliHOCTH
|
I

Pl uopsaaka 1Y% Mexmy napHbimMu

. HMNyJbCaMH HEOGXOAUMO HMETh
¢ oko0s10 100 KamMGpaUHOHHHIX Me-
. [ ToK BpemedH. [loacuer Takoro
‘ KOJIHYecTBa KaJ6palHOHHbIX

‘ i METOK MOXeT ObiTh MpOH3BefeH,

! i HanpuMep, Ha ocunaorpade npu

{ 3 1 TPHMEHEHHH CMHPaJbHON pas-

i I Beptkd. [lpunuun nocrpoenns

| I TaKkoli  pa3BepTKH  [OSCHSETCs
Lo pHc. 5, rae: a) napHble HMOYABCH

Puc. 5 HAMPSKEHUs ¢ NaTudKa mocie

T ueneii ¢opmupoBanus; 6) uMm-

i MyJIeC Hanpskesus, chopmupo-

BAHHBIH H3 NapHbIX HMAYJbCOB [JATUHKA; B) CHHYCOH[AJbHOE 3a-

TyXaiolliee HanpsiKeHHe; I') KOCHHYCOHMaJbHOR 3aTyxalollee Ha-
NpFKeHHe; 1) KajnGPauHoHHbIe HMMYALCH BPeMeHH.

Tlpu nopaue CiHYCOHAANBHOTO W KOCHHYCOMAAJLIOTO Hanpsa-
KEHIll COOTBETCTBEHHO Ha TOPH3OHTAJIBHbIE U BEPTHKAJLHbIC MJja-
CTHHBL, @ METOK BPEMeHH — Ha MOAYJIATOP TPYGKH ocuusisorpada
la 3KpaHe NoJMyuHM OCLHJJIOrpaMMy, NOKa3aHHYIO na puc. 6. '

Ha ocuusnnorpamite MeTKH BpeMeHH PacnonoeHsl paznabiio
TaK KaK MX 4acToTa KpaTHa YacToTe. CNHDAJbHOH Pa3BepTKH. 310
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NPHBOAUT K TOMY, u4TO B OJHOM NosaHOM o6opoTe cnupani conep-
KITCS Lenoe KOJHUECTBO MeTok Bpemeil. Hapyuenne paanadb-
HOrO pachoJjioNeliiss MeTOK, BCJAEACTBHE HeCTabHJbHOCTH acToT,
MOKET ObITh JIerko oGHapyKeHo Biayadabiio. [Ipagriuecku wacrora
METOK MOXeT OblThb MONCTpOEHa Neped n3MepeiieM. YuHTbiBas,
UTO Npolecc H3MepenHs AARTCA He GoJiee HECKOJIbKHX MHIYT,
K CTaGWJIBHOCTH YaCTOTHI FCHEPATOPOB OTKJoHsiomux (puc. 5, 8 1
2) u xaauGpyoutero (puc. 5, d) uanpskenuil He npeabABASETCH
BBICOKHX TpeGoBatiuil.

IToanoe yHCIO METOK BpeMeHH OyAeT paBHO YHCJY METOK B 01-
HOM BUTKE CNHPafH, YMHOMEHHOMY HAa YHCJO [MO/HBIX BHTKOB,
IJIOC METKH B HEOKOHUEeHHOM BUTKe. [1pakTHUeCKd npH H3MepeHuu

Puc. 6 Puc. 7

MaJblX HeJHHeilHOCTell NOACYET METOK BPeMeHH HeoGXOAMMO Mpo-
H3BOAHTD JIHUIbL B OLHOM HENOJHOM BHTKE, TaK KaK YHCJIO MOJHBIX
BHTKOB OCTAeTCS NoCTOsHILIM. [IpH HcmoNIb3oBaHKK ocuuIorpada
c Tpy6Kofi 57, cpesisis AMuHa BUTKA paBHa 200 Mat, UTO MO3BOMHT
noncuntats 50—100 MeTOK BpeMeHH.

[MoacueT METOK BpeMeHH MOMeT ObiTb NMPOBEJeH H PacTPOBBIM
METOZOM. DTOT MeTOA 3aK/iouaeTcs B NOJYUEHHH Ha 3JKpaue
ocuuwsorpadha pacTpa, BepTHKAJblOE OTKJOHEHHE KOTOPOro Co3-
naeTcs M3 UMIYJIbCOB HAUpSKEHHs, H306paXkeHHoro Ha puc. 5, 0,
a TODU3OHTAJBHOE OTKJOHEHHEe — M3 HMIYJbCOB, YacToTa NOBTO-
PEHIs KOTOPHIX paBHA YacTOTE CHHYCOHAAIbHOrO HAMpsIKeHHs,
HCTIOJIb3YeMOro NPH CHUpabHoOi passepTke. Uncio cTpox B pacrpe
3aBHCHT OT [JINTEJBHOCTH MMIYJIbCa, NOKAa3aHHOTO Ha puc. 5, 6.

[TOAKMICYNB K MOLYJATOPY 3JEKTPOHHOJYUEBOH TPYOKH OCUH.I-
Aorpaya HMIYJbCHl METOK BPEMEHH, MNOJyYuM OCUHAJOTPAMMY,
nokasalHylo na puc. 7. Kaxzas crpoka Takoro pactpa samennt
BHTOK Chupann B mpeibiayiiem merope. CllefyeT OTMETHTb, UTO
HCTIOMIb30BaHHE PacTpoBOro MeToza yAoGHO, ecan BpeMs obpat-
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HOro Xo/ta ropH30HTa/IbHON Pa3BEPTKI He MpeBbIIUAET NepHoia Me-
ToK Bpemeny. IToAcunTas HHC/AO METOK B noJjuoil CTpoke pactpa,
YIIC/I0 MOJLIX CTPOK H UHCJIO METOK B HEOKOHYeHHOii CTPOKe, onpe-
AeJISIOT MOJHOE HICJA0 METOK BPEMeHH.

Jlas nojfcueta METOK BPEMEHII MOPYT GBIThb HCMO.1530BaHb! CUCT-
UKy uMayancoB. OAHAKO HCIOJL30BAHHE CUETUIKOB HMIYJ/bCOB
BO3MOJKIIO, €C/H CUeT HMIYJIbCOB METOK BpeMeun OYAeT NPOH3BO-
JKTLCA JIHIIB B OAHOM nepuofie passeptki. C aToil ueabio asnei-
TPOUHBI} JyY, HETHHEIHOCTh OTKJOHEHH KOTOPOFO H3MEpsoT,
OTNHpaloT Ha BpeMs oaHoro nepuoia. [osyuenubtil cxemoil oas-
Hounbli NaKeT HMOYJIbLCOB, 1I306paeruslii na puc. 5, d, nocsl1aloT
Ha CUETUHK MMIYJbCOB, KOTOPLI 1i (JHKCHPYCT KOJIHYECTBO METOK
BpeMeHH.

W3 npusegenibix Bbie €iloco60B NOACUETa YHCIa METOK Bpe-
MenH HaHGosee yAoOHLI CnOCOG CHHPAabOf Pa3BepTKH I pacT-
poputii. [ToacueT unc/iIa METOK BpeMelH C [OMOLbIO CUETUHKOW
HMMNYJIBCOB, XOTS H siBJseTcs Hanbo.]1ee 3aMaHulBbIM, HMEET orpa-
HHUEIHS BBHAY OTCYTCTBHS NPAKTHUECKHX CXEM [ CUeTa HMOYJb-
COB BLICOKHX uacTtoT (ropsaxa 1 Meey).

IMpu GOMbLWIHX CKOPOCTAX Pa3BePTOK NOJIYYEHHIO ABYX UETKHM
HMOYJBCOB RaTuHKa Mewaer nocJecseuenne .Jomuuodopa. Ha
puc. 4 MOKasaHbl HMIY/ibChl, NOJMYUYCHHbIE MNPH O1HOPA30BOii pa3-
BepTKe C yueToMm nocsjecseuenus JouiHopopa. Ecau 3a nepuoa
pa3BepTKH CBeyeHiie JIOMHHO(OpA He ycneeT [MOCTAaTOUHO COACThb,
TO TIPH NOBTOPHOM NPOXOXAGHHH JAyya TMOA IIeJAAMH 0[O TOi Ke
JEHIE Pa3BEPTKH PasMaxH HMNYJbCOB, CHHMaeMblX C AaT4HKa,
GyAyT 3HauTeNbHO MeHbne. JlAs UCK/IOUEHHSs! STOrO ABJEHHS He-
06X04HMO MEPHOAHYECKH OTAHPATb JyY, HEJHHEeIHOCTh OTKAOHE-
HH$SI KOTOPOTO H3MEPAETCS Ha OJHH, MEPHOL Pa3BepTKH, a H3Mepe-
lMe NMPOM3BOANTb Ha ocuuJiorpadie ¢ nociecseueHneM. [lepron
OTMHpallHs Jyua OnpefensieTcs BPEMEHeM noc/ecBeueHHs: TPyOKH
HCTILITYeMOro ycTpoiicTBa.

H3mepeHite neaineiiiocteil passepTox TeAeBH3HOHHOTrO pacTpa
NPOH3BOTITCA NOOYEPeNHo A5l KaJApoBoil H CTPOuHOil pasBeprok.

Ipu u3amepenun neJn1eiiHOCTH OTK/IOHEHHS CTPOYHOH pa3BepT-
Kil TIPHEMHBIX TeJeBH3HOHHBIX TPYGOK Ileecoo6pasHO NPHMEHSTD
ycTpoiicTBO /15 BhICBeUHBaHHS OAHOIT cTpokH. IIpu 3TOM Heauneli-
HOCTb CTPOUHOII Pa3BepTKH MoXeT OblThb H3MepeHa Ha JIOGOM
yuacTKe pacTpa, Bble/sis Ty HJM HHYIO CTPOKY 1O Kaipy H COOT-
BETCTBYIOUIHM 0Gpa3oM nepemelas AaTUHK.

Tlpu u3MepeHHH HeqMHEillOCTH OTKJOHEHMR KaapoBoii pas-
BEPTKH CTPOUNYIO Pa3BePTKy  HEOOXOAMMO BLIK/IOUHTD, YTOOLI Ay
nepecekas M AATUHKa NOA MNPAMBIM YIJIOM HIH GAHSKHM
K Hemy. B npoTt#BHOM cayuae CTPOKH OYyAyT JIOKHTbCS mapasl-
JIeNIbHO INEAM JATuHKa, a 3TO 3HAUHTEJbHO YBEJHUMT GOKOBYIO
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-3aCBETKY (bOTOB./’]EMEHTZ! K MOXXCT BbI3BaTh B ero uem# nofsJieHHe

napibiX WM MHOTOKPATHBIX HMMY/IbCOB OT kaxaoit wedu. Kpome
TOro, ABMXKEHHE Jyda MO BEPTHKAMbHOH JIHIHH (npH  HaJHYHH
CTpouHOfl Pa3sBepTKH) OKa3blBAeTCH JHCKDPETHEIM, 4TO OrpaHHHHT
TOYHOCTS, HaMepenns. [ HaMeperHs HENHHEHHOCTH Ha pasubIx
yuacTkax_pactpa HeoGXOAHMO BBECTH UEHTPOBKY Jlyya 1o FOpH-
sontasn. Tlocaennee HEOBXOLHMO BCJEACTBHE BO3MOXHBIX NOrpEL:
HocTeil H3MepeHHst 3a CUeT HEOJHOPOAHUCTH (HecHMMETPHYHOCTH)

- OTKJIOHSIIOLIEro TmoJjist H p835p0C8 paadyca KPABH3HBL 3KpaHa

KH. )
TPYGOnucaHubm Bbillle CHOCO60M MOXKET OBITb H3MEPEeHa HEJHHEH-
/HOCTH Pas3BEPTOK H MEPeAAloLIHX TeNEBH3HOHHDIX TpyGOK npH HC-
NO/Ib30BAHHH ClEUHAbHBIX HCMbITATE/bHbIX TaGAHL (nanpumep,
WaXMaTHOTO TOJA). _ )

Onpeleenne HeAHHEHHOCTH CTPOUHOR PA3BEPTKH MOMET GBITh
[IPOH3BENEHO H3MEpEeHHEM IJIHTE/IbHOCTH BHEOCHTHAJIa Ha BbiAe-
JienHofl cTpoKe OT OAHHAKOBHIX MO BEJHYHHE OGBEKTOB HA Pa3HBIX
yuyacTkax pacrpa BAOJb CTPOKH.

MiMnyasCH BHAEOCHFHANA, MJHTE/LHOCTb KOTOPBIX [OAJIENHT
H3MEPEHHIO Ha Pa3HBIX y4aCTKaX CTPOKH, 6ynyT 3KBHBAJIECHTHB HM-
ny/acaM, n300GpaKeHHBIM Ha PHC. 5, 6. Ha pasauusbix ydacrkax
CTPOKH OH# OYAyT HMeTb Da3HYIO MIHTEIbHOCTE, COOTBETCTBYI0-
LLyI0 CKOPOCTH Pa3BepPTKH NepeAalolleH TPyGKH Ha HAHHOM ,qac;-
ke ctpoki. [Toc/eauee naeT BO3MONHOCTb OMPENenTh HesHHeH-
HOCTD JIIOGHIM H3 BHILIEOTTHCAHHBIX METOMOB. ) .

HeaunefiHOCTb KaApoBOfi Pa3sBePTKH MOXET OniTh onpegesena
MyTeM NMOACYETa KOJIHYECTBa CTPOK, B KOTOPHIX COREPIKHTCA BULEO-
CHTHAJL OT OfIMHAKOBBIX [0 BeaHuHre OOBEKTOB HAa PA3HBIX yuacT-
Kax pacTpa BAOJb Kafpa, T. € B STOM Cayuae B KauecTse METOK
BpEMeHH HCIIO/IB3yeTcs CTPOuHas 4acTora.

‘ " JIMTEPATY PA

BopoHog,
1. B. . Apwonuu, 3. B. Bacunbey, A. B. ,
u. H. uyéux‘epnf ad. O6 H3MEHEHWH HCKaMeHHR pacTpa TeNleBIIHOUHMX
ipHeMuiKoB. «Texuuka TenesHACHUAR, 1951, Bun. 4, cTp. 3.

Cratsa noctyanraa 2/VII 1956 .

.5 Texsnka TeaesnacHus, 8. 23
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- COREPXAHKE

A. I. Aprurm. Tlpumenenne wacToTHol 1 ¢azonui
MOAYNAUNI AT nepenalm TEJNIeBH3NOKROTO CHTHANA H30-
Gpaxenig e e Pedarxyuonnas xoane2us npocum Luma-

© H H Tnesun MeTon onpcnenennn HenuneittocTH meneil npUCHLAQINL CBOL OM3BLEH, 3AMELARUT
PasBEPTKH TENECSH3NOKIHMX NCPEAAoMHX cHCTeM . . 1L NONCENQHUST N0 Mamepuaiam, nydAzzlcye-
H. B. Hynaesckan, M. M. ILykxepman . MoM 8 cOoprure ,TexHuxa menesudenus”.

O nepepacnpéncaeniin BTOPHUHBIX 3.nem‘ponos na Mimens Vramcume Bamy Pamuiuw, mecmo pa-
OPTHKOHE C MEPEHOCOM H306paxKeHns . Gomeu, GOANCHOCID

B. JI. Oyuse, U. C. XeBpyunn K Bonpocy Omaiiss. Hanpasasms no aopecy: JIe;mu-
0 MpPOXOMAGHHH MPAMOYFONBHOTO DaJHORMNYJbCZ ueped 1 epad, A-41, Mapcoso noae, 1, 3
PaccTpoeiHylo KoseGaTenbiyio cucrcmy c pe3ouancuoﬁ -rocsﬂepwusa“zma
KPHBOH KoOJIOKONbHOR dopMH . . -

3. K. Capanx(ul.unu.nu. I, H Saﬁorxn H.
TouHH#E CNOCOG HaMepenns HeAHuelHocTH paanepwox anek-
TpOHMOAYYeBHX TPYyGOR /.
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CCccCP MPTII
BCECOH3HbIN HAYYHO -UCCAEAOBATEALCKUU UHCTUTYT

TEXHUKA

BhiyCK

24

FTOC®HEPITOU3AAT
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MUHHUCTEPCTBO PAHMOTEXHM‘!ECKOE NPOMHWJIEHHOCTH CCCP
BCECOIO3HbIA HAYYHO-UCCAENOBATENBCKUMA MHCTUTYT

TEXHHUKA
TEJIEBUOEHWI

HAYYHO-TEXHUUECKHI1 CBOPHHUK

BbINYCK 24

FOCYLAPCTBEHHOE 3HEPI'ETMYECKOE M3ILATEJNBLCTBO

MockBa 1957 Jlenunrpan
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PEJAKLIMOHHAST KOJUJIETHS: £ Huxe. A. I1. Anzagopos

M. I1. Baxapos (ots. penaxrop), M. A. Azex- 0 TPEXMOTEHILLMAJIbHOM PEXXHME PABOTHI
cees, xann. texu. uayk H. C. beases, xaua. NPUEMHBIX TPYBOK THIA «XPOMATPOH»!
texu. Hayk 4. J. Baaur, I'. C. Buasdepybe,

B craThe paccMOTpeHBl HPEACAB MPHMEHCHIS ABYXHOTEHUHAABHOTO pe-
A. B. Boponos, H. K. I'ypesus, B. b. Hearnos, JKNMa paGoTs TPYGOK THNA €XPOMATPON» i ONPCAGIENl ONTUMALKI TpEXNO-

B. M. Jlesnu-Maredon, B. 1. Mandpascu, TeHUNANBHEL PEKIM, NPH KOTOPOM HCMOCTORNCTRO WATOB CACAOR /CKTPOI-

HOTro nyuxa na pﬂaﬂ“'l“b‘x yuﬂCTK(IX sta“a MITHHMaJAbHO. I'Iccﬂenoﬂauﬂ
xanx. us.-mar. Hayk I, A. Moposos (3am. BO3MOKIOCTb PEryMPOBaNiA L1ara CACAOB MyUKa HOAGOPOM MOTEHIITANBIIOT )

ors. peaaxropa), 3. M. [lemposa, KaHA. Texu. PEXIIMA C YueToM ycaoBitil (POKyCHPOBKI.
wayk C. I1. [usosapos, B. H. Capduxo 1. Tipeaesbl NpHMEHEHHs ABYXNOTEHUHAILHOTO PeXHMA

B npeapiayueii ctathe [JI. 1] 6blaH HeeeA0Balibl YCI0BHSA pas-
neJIeHiis UBETOB B TPYGKE THMA «XPOMATPOH» NPH ABYXNOTEHLHANb-
HOM peXuMe, T. e. KOrJia notenunal oGosouxu Tpy6kin U, pasen
s(peKTHBHOMY ToTeHUHalty Qokycupyoweii cetkn Ug. B atOM
cJlyyae MMEeT MECTO HeNOCTOSHCTBO ilara C.iejl0B 3JeKTPOHHOro
nyuka B PasJHUHBIX yuacTKax dkpana. PaccMmoTpuM, Kakue orpa-
HUUGHHS] MOXET HaK/aAbiBATh ABYXMNOTEHIHAbHbIT PEXKHM 11a KOH-
CTPYKUHMIO TPYGKH, €CJii SKPaH COCTOHT M3 NapajlieIbHpIX IWTpH-
XOBBIX 3JIEMEHTOB C NOCTOAHHBIM LIArOM <.

[TpeAnooxuM, uTO NPOBOJAOYKI (OKYCHpYylouleii ceTkH pac-
TI0JIOKEHB! BEPTHKAJABIO H OTHOLUENHE NOTEHUHAJIOB 3kpaHa it o-

KycHupyloueil CeTki paBho U—;‘0=4, T. €. COOTBETCTBYET YCJIO-

BHIO (POKYCHPOBKH TyyKa B LeNTpe Kpana.

Toraa na ochopanuy seipaxeHns (4) uz [JI. 1] opaunaren cie-
JIOB 3JIGKTPOHHOTO MYyUKa Ha 3KpaHe MOXHO BbIPa3UTh COOTHOMIE-
HUSIMH:

a) ANIst MyuKa, OTKJOHEHHOro Ha yroal o (B NepneHinKy.IAPHON
OTHOCHTEJIBHO NPOBOJIOYEK CETKIl HanmpaBJeHHH),

2y, tga
U = 8?5 .
¥ 0)=Ritgat+ o s (1)

1 Tlo maTepHanaM faokaaga ua mnayuuoit ceccin HTO nm A. C. Tlonosa
Mocksa, 10 masn 1956 r.

3
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§) AaR myuKa, OTKJIOHEHHOTO OZHOBPEMeHHO KaK Ha yroa d,
Tak M Ha yroa § (B nmapaJsiesbHOM OTHOCHTR/IBHO I11DOBOJIOUEK
teTKH NanpabJjieHHH),

. . 2gatga
ga 1§
'\V(a )=Rt a+~—-————____—n:'—:——‘ (2)
B R e 1

B ¢opmyaax (1) u (2) npunarst o6o3iaueHus:

R — paccrosinue OT LeHTPa OTK/IOHEHHS JEKTPOHHOro Mmyuka [0
ny0ckocTH (hoKycHpyioueil ceTkH;
dga — paccTosiHie MexAy (OKycHpyloLleit CeTKoit H 9KPaHOM.

Yuurbisast, uTo NpH CTaHKapTHOM (hopMaTe kanpa g f =§—tg «,
thopmyaty (2) MOXHO mepenucaTh HHaue:

2,18

y (& B)=Rtga+t (2a)

444 % tga+ 1
Hauayumas snnefinast annpokcumauus k ¢dynxuuam (1) u
(2a) B dopme
Y=Rx (1 + dgaby), ®)
rie x=tgo GyAeT ONpeje/siTbCs YCAOBUEM
Bpane=281 (x1)=—4 (x,). (4)

3pech A (x)—pasHocts Mexnay y (o, 0) u };
A, (x)—pasnocTe Mexay ¥y (e, B) uy;
X;—3Ha4yeHHe aprymMeHTa X, NpH KOTOpoM 4, (x) gocTu-
raeT IepBOr0 MaKCHMYMa; .
X,—3HayeHue aprymenra x=:tgae, COOTBETCTBYIOLlEE
?ap;aHHomy MaKCHMAJbHOMY YIJIY OTKJOHEHHS
puc. 1).
YuutbiBasi ycaosue (4), HeH3BecTHbl Koa(hHUHEHT b2 MOXKHO
onpejeanTb u3 GopMyJsl

b;@%[y . o ] ®)

L ]
sbgaprt Vatallag

3Has by, MOXKHO ONPENENHTh ONTHMAJbLHEI AT OXHOUBETHLIX BJIe-
MEHTOB LITPHXOBOFO SKPaHa

d
“onm=a(1+ %5, ), ©)
THe @ — mmar GoKycHpylowell ceTkH,
4 .
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AHaJIOrHuHBIM 0BPa3oM MOMHO ONpEeAeNHTb by MpH TFOPH3OH-
TaJBHOM PACIOJIOXKEHHH MNPOBOJOYEK —(JOKYCHPYIOLIEH  CeTKH,
xorna tga:tgf=3:4, 1. e

b_z[ 1 ¥ 2 ]
L ; 1 '
Viar3ama Vatsgatl

Jlnist cpaBHenis BEPTHKA/bHON H FOPH3OHTAJILHON OpHEHTALHH
npososouek (oxycupyoieii CeTKH NPH OAHNAKOBLIX yraax p:rK.no“
JIeHUs Mo juarofan <y HaiiieM MakCHMa/bHOE YKJAOHEHHE | warc

]

¥

annpoKCHMHUpYlolLeil NpAMOii OT anmNpOKCHMHDYEMBIX byHKiuit.
TIpi 3TOM YUYHTHIBAETCH, UTO NMPH BEPTHKAJBLHON OPHEHTALHH TpO-
BOJIOUEK CETKH

tgy:tgBrtga=5:3:4
a npH TOPH30HTABHOI
tgy:tgBitga=5:4:3.

B pesyJbTaTe N0JyYHM NpH BEPTHKAIbHOM PACNOOKEHHH NPO-
BoJiouex (hOKyCHpYIOIeil CeTKH

8 ! - 1 8
[Auarco | =15 dgalB Y [V4+0,4s:g”7+1 Vﬁiﬂgﬁ“]‘ ®
5
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IMpu 0,5=tgy=1 dopmyay (8) MOXHO annPOKCHMHPOBATL
NPOCTLIM COOTHOMIEHHEM

o -
l Duarc a l = '%—0‘ . (821)

I'Ipu TFOPH3OHTAJBHOM DACNOJOKEHHI NPOBOJIOUEK NOJAYUHM

]A‘um\'re 12% dgu tg T[

1 1
T — - (9)
Vi+027tgey+1  VaFdgy+1

1gs
] Ayane 2 J ~ %6'{ . (9:])

Ycaosus pasneJielina uBeToB 'rpe6ylo1‘, 4TOOBl 3TO MaKCHMaJb-
HOe YKJIOIIEHHE He NPEBbIaNo BO BCIKOM ciyuac nNoJIOBHtibl LHH-~
PHHBL IUTPHXOBOIO 3JIeMeHTa 3KpaHa, T. €.

l Nyare ! =35 (10)

= a
Ta ~ ait .
K Kak o0biuto B~ 3 OTC}OZLa MO2KHO HalTi ycJosile, orpa-

. d,,
HHUHBAIOLEE MapameTp —;g; :
(11)

N var
B rta6u. | npupesenn 3uaueHus ba, =7 1 npefebHeIe 3na-
ga .

d
YeHHUH %", COOTBETCTBYIOULE Pa3JHUHLIM VT.1aM OTKJIOHEHHs |
no AuaroHaJ i, JJst TOPU3OHTAJABHOrO H BEPTHKAALHOIO0 pacno-

J0XEeHHs1 ApoBOJOUeK (oxycupylomeil cerkn.
Tpumeteitne GoibmAX Yriop OTKJAOHeNMs TPeGyeT orpalinuenust

d
napamerpa 8¢,
a

6
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Tabauyal

st et ot DD 1D %) OO0 o
PNOEOSN®O
WO~ O

PO Oow
octm=

0,0251

TIpu aTOM CJefyeT WMeTb B BHAY, UTO yBeJHYCHHe MapaMerpa
d - o
&% nospoJser B ONHOJYueBOii TpyOxe ¢ OGHMOTEHLHANBHOH CET-
a

Koil yMEHBIUHTb BEJHUMHY ILBETOMEHAIOLUell pa3HOCTH nOTEeHuHa-
JIOB, @ B Tpexayuesoit TpyOKe C YHHIOTEHLHAJbHOI CeTKOl —
YMEHDLIHTb YroJi CXOMCICHHS 3JIEKTPOHHLIX MYyUKOB.

2. Onpene.neﬂue ONTHMAJILHOTO TPEXMOTEHUHAJNBHOTO PEXHMA

PaccMOTpuM NpPOXOMCIEHHe 3JIEKTPOHHOTO Jlyua uepes SKpaH-
HbiiT y3eJ, COCTOSILUMIT H3 JOTIOJHHUTEBHOM CETKH, ¢oxycupyoweit
CeTKil U 3KpaHa, B TPEXMOTEHUHMAJBHOM PEXHMe, T. e. KOoria no-
Telillabl BCeX TPeX BHILEYMOMSAHYTBIX 3JEKTPOJOB HEONHHAKOBLI
W paBilbl, COOTBETCTBEHHO, Uc, Ugo B U, . DileKTpOHHELl Jyy, nep-
BOHAYAJbHO OTKJIOHEHHHI! Ha yron «; B maockocth XQY (npoxo-
Asimeil yepes och TPYOKH NeprieHAMKYJISIPHO TPOBOJIOUKaM (oky-
cupyoleii ceTku), Mepeceyer NJOCKOCTH 3JEKTPONOB SKPaHHOro
y3Ja B TOUKAX, OPAHHATHE KOTOPBIX (Ye, Yg» Ya) 3ABHCAT OT TeO-
merpuueckux (Ry, deg, dga) B 2MEKTPHUCCKHX (Uey Ugy, U,) ma-
pamerpos {pHcC. 2).

[Tonaras, uTo B 30HE, PACIMOJIOXEHHOI MEXAY UEHTPOM OTK.JO-
nenuss C; M TWIOCKOCTbIO HOMOJIHKTEJBHO CETKH, JJIeKTpHUeCKoe
NoJle OTCYTCTBYET, B 30He g HeficTBYeT OLHOPOAHOE TOPMO3SiLEe
nofe, a B 30He dg, — OOHOPOJHOE yCKOpRiOUlee ¥oJe, HaiileM
BHIIEYTOMSIHYThIE OPJAHHATHI:

7
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Ye=(Ry — deg) tgoy; (12a)
Yo = Y- Ao == (Ry — dey) tgay |

TR 2dglga,
-'/'I(j}—io-{-tg'al ("g“&n—l)”{‘l

: (120)
Yo =Y¥g + Ayz'l', = Ve _._Li——;m(ié———*__—- (120)
R a

) Ugo

TlpoBens uepes TOuKH nepeceuetns dayua ¢ MJ0CKOCTAMIL QORY-
CHpyloULefi CETKH H 3KpaHna NPAMYIO It NPOAO/KAS €e jI0 mepecc-

Ypo

Pic. 2

ueHust ¢ ocbio Tpyoku OX, noayunm Touky Cj;— xaxymuiics

p ugq. Y l) Yy y -
UEHTP OTKJIOHeHHs. Paccrosnue MeXn C; u ok CHPYIOLL CeT
3 H eH ce

_ e
. Ry = Tyer gy (13)
Bripakas A yg, uepes tgo;, HCHOAB3YS 3aKON CHHYCOB

- sina
sias = ) (14)

4

Declassified in Part - Sanitized Copy Approved for Release

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

u Bocnosb3osasmuck (12) u (13), nonyuynM OKOHYATeJNLHO

Ra=0.5[R1”dﬂ!+. T, 2det ]X
l Jo +tgla, (%RO_—-l) +1
c ¢

X[V T igm (G 1) -V G bl e 1)) 09)

Takim 06PasoM, NOJNOKEHHE KAXKYLIErocs UEHTPa OTKJOHeHH:
3aBHCHT HE TOMBKO OT FCOMETPUUECKHN H DJEKTPHUECKHX NapaMer-
POB, HO TaKKe H OT YrJa OTkaolenns. ITo 03HAUAET, YTO NpH M0~
CTOSHHOM Iuare (JOKYCHpylOUleil CeTKH Wiar CJefoB 3JEKTPOHHOro
nyuka ne GyAeT noctosuHbM. FHanpumep, ecian npit yBe/uueiut
yriia oTKJIOleNHs YBeAHUHBAeTcs Rs, TO 1uar CJeA0B 3JEKTPOHHOTO
Tiyuka GyAeT NOCTCNeHIo YMEHLUIATLCst OT UEHTPa 9Kpana K Kpaio,
\WTO, B UACTHOCTI, HMEET MECTO NpH ABYXMOTEHUHAJLHOM DEXIME,
xorna U, = Ugy. TlocTosuublil 1war CACAOB 3JEKTPOHHOrO Myuxa
Ha 3Kpalle GyleT COOJIOAATHCA TOALKO TOTAA, KOTAA NMOJOKEHHE
KaXYyLIErocs UeNTRa OTK/IOHeuis ne OyAeT 3aBHCETb OT yraa ot-
krnonenus. M3 (¥p) caegyer, uTo NpH MaJjbIX Yriax OTKJIOHEHHS
NOJIOXKEeHHE Ka)awlierocs LenTpa MOXIO CYHTaTh NOCTOAHNDLIM

_ d ) 2"”! ‘U-g-u ]/-yz 16
(75)30)= O,S(R] “. beg l/f_U_EU ] A - Ue /- (16)
U,

-+ 1

Tpy yBCJHMNEHIH Yria OTK/JOHEHUs! NOJOXEHKHe TOUKH C. na-
yuiaer Bee Gojee yLaJATLCA OT TOTO 3HAUEHIs, KOTOpoe onpese-
asercst Gpopmyaoii (16).

OnTHMAJbBHBIM PEXHUMOM C TOUKH 3PeHIsi yMCHbLLICIUIS HEno-
CTOSIHCTBA 1ara OyHeT Takoii pexuM, npH KOTOPOM DA3sHOCIDL 3ild-
ueunii popmyst (15) 1 (16) Obiia Gbi MHHHMAJbBHA. [TpaxTieckH
R, » deg, 1 TOraa Gopmyay (15) moxHo nepenucaTh B Gosee
npocTOM BHAE

Rym08R, |V M T igh(M=1) + VN+ig(N-1)], (7)

rae 0603HaueHo:

- =Ua
M—Uc N_Uc.

Pasaoxus (17) B Bupe paga no tg2z; # coxpalsis TONBKO ABd
nepBLIX UJeHa, NoJyuHM

R, =Ry+ AR, ~O05R,(V M + VN) +0,25R, X
M—1 N—1\,K
X (—]Tﬁ—‘—ﬁ) tg2o,. (18)

9
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Bropoii unen ofpautaercs B Hyib npy M

Uc = VUaUgO s

4eM M OMpENE/ISeTCS ONTHMAJBHBLL PeXHUM NpU HAJIHUHH JONOJ-
BHTE/NbHOI CeTKH, 6JIH3KO PacnosioxkeHHoil K axpany.

Hccienyem Tenepb npoxoxneHue uepes SKpauiibii yaen siex-
TPOHHOrO Jiy4ya, OTKJIOHEHHOrO OAHOBPEMelNlo B ABYX HampasJte-
nisaX. PaccMoTpHM TPH 3JIEKTPOHIIbIE TPAGKTOPHH HA pHC. 3, Tle
1 — sneKTpoOUNBL! Jiyy, OTKJIOHEHNBIT la yrod a; B [JIOCKOCTI

it

7

0

I B
Ry —]

Puc. 3

XOY; 2 — npoexuust Ha niockocts XOY TPAEKTOPHH JIyua, OTKJIO-
HEHHOTO ONHOBPEMEHHO Ha yroa o, (B HanpaBjieHuH 0}") H Ha
yroxa § (8 nanpapnennn OZ, 1. e. Baoab nposoaouex ¢okycupyio-
el ceTkH); 3—, SJIGKTPOHHBI JIyY, OTKJOHEHHBIi B MJOCKOCTH
(/‘\OY Ha yrou 2’y TaK, 4TO ODAMHATA TOYKH MEPECEUCHHS ero
1:03.}7:3%?)&1;10 (oxycupyiolleii ceTKu Takas Ke, KaKk u y Tpaex-

Pasuocts opanuar 3 Tpaextopuii 8 u 2 B naockocru IKpana
W ONpELEJSIeT CTeNeHb HCKPHBJCHHS ClIEAa 3JEeKTPOHHOrO Myuka
Ipi 8 > 0 umeenm «B60uK006Pa3HyIo» AHCTOPCHIO pacrpouoroynso-
Gpaxcennn Gokycupyiowmeii ceTku; npu 8 < 0 — «nosywkoo6pas-
nyio». Taxum o06pa3om, ISl KOAHYECTBEHHOIT OLECHKH ucxpusnegum
ciela 3JIeKTPOHHOrO NyuKa Ha 3KPaHe HAZO HaiiTH

§=Ay;—Ay, (20)
10
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rie Ay; 1 Ay,— PasHOCTH OPAHHAT TOUEK NepeceucHHs MIOCKOCTH
okycupyiouleii CeTki u 3KpaHa AJs TPaeKTopHii 8u2
YunTbiBas, uTo

Ay, Ay, (21)
MOXKHO APUBATH
o= Ay — Ay, (22)
Yuntwisas, uto  tg? 7 = tg2o, +tg>f, u ucnoansys (opmyiy
(4) u3 [J1. 1], nonyuiis OKOHUETENBLHO.

1
VM ¥ ga(M—1) + VN+g*a (V-1

L ] (23)

VHMr@ -1 + VN+@i(N—1

0 =2dg,tg 2 [

Ec/iit BOCNOJIb30BATbCA (JOPMYJIOfi  MPHOJHKEHHOTO H3BACUCHHSA

S
KopHsi, TO u3 (23) nonMyuHM ycriosue. MPH KOTOPOM =0, a
IIMEHHO:

1
M=W-,

U, =V U, Ug. (19)

CoBnazeHie ONTHMaJbHbIX PEXIMOB, fIPH KOTOPbIX ofecrneul-
BaeTcs, B OJHOM cJjyuae, MHHHMa/JbHOE HEMOCTORHCTBO llara
cJienoB myuka Ha 3Kpatie B maockoctd XOY u, B Apyrom ciayuae,
MIHHMa/bliasi AHCTOPCHSI PAacTPOBOrO H306pakeHus (OKYCHPYIO-
el ceTku, He spiasercs cayuaiinbiM. JleiictBHTesbHO, ofa 3THX
IBJIEHHS NPOHCXOAAT H3-3a OAHOII NPHUKHBI — 3aBHCHMOCTH N0JO-
JKEHMHMS KaXKYLIerocst UeHTpa OTKJOleHHs OT YIia OTKJOHEHHS.
B ontuMaabiom pexume, onpeaedsemom (19), KoseGaHus Kaxy-
L1erocst LeHTPa OTKAOHEHHST BOKPYT 3iiauetlis, Onpeae/isemoro (16),
MHHHMAaJIbHbI.

3. ¥Ycaosus (hokycHpPOBKH

JleiicTie (JOKYCHPYIOLIEro M0JS WIIHHAPHUECKO!T JHH3bI, 00-
pasoBaHHOli MeXAy COCeIHHMH NpOBOJIOuKaMH (oxycHpyloieil
CEeTKI, MOXHO B NEpBOM NPHE/IKEHHM CBECTH K [EfiCTBHIO elH-
IIHYHOrO HMMYJIbCa, 11aNPaBJEHIIOr0 B CTOPOHY OCH JIHH3LI NEpneH-
ANKYJAPHO BEKTOPY MNOJLOfl CKOPOCTH 3JEKTPOHA B MJAOCKOCTH
CeTKH., BesayuuHa 3TOr0 ¥MNyJbCa NPONOPUHOHAMbHA YAAJIEHHIO
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SJeKTpoHa Ay, or UCHTDA JIHH3E! W PasHOCTH rpafiHeHToB norex-
unasa OAHOPOLHEIX noJedt, pacnosioxennbix no oBe cropousl or
(okycupyroweii cerky (puc. 4):

Ay =L[(€L/) —(2Y) 1%
" m |\ox R ox /i | v, ? (24)
rae = / £ —
ae v, ] 2 o Uy, MTHOBEHHAn noJauas CKOPOCTb 3Jjek-
TPOHa B nJiockocTH ceTin:

(52), = Yer o, (34), = Yo=v:
9x /R %a ' \ox )T T dg

y
() % (w)
171‘4 iz’,q
Z

>
AUJ) l
(2

She 7

\

r_.._._.___..
\ Ayy
ALY

\

7z

1
\
N
\

R

o~
\
2

|
|
I\ -
|
|

).-f
2
<]

dya —-—i
Puc. 4

Bepnu(a.uwaﬂ H

TOpH3OHTa/bHAS COCTaBMsIO £
Gy i — UiHe umnyJabea Ay,

Aty = — Av, cos ay; 1
A, = Ay, sina,. (25)

BbIBBalll[OC HMIyAbcoMm A'ZJ,, CMelleHue SJIQKTPOHHOFO

CKOCTH 3KpaHa 6yner JIyua B mio-

’-\yu = A'vH txn - Yyo dt;,'m (26)
rne tga— BpeMms npoJsiera 30ubr CeTKa — JKpaH.

( M
O"peﬂe‘"ﬂﬂ COCTaBJ’lﬂK)m”e 26) 1€ToORamu, auaﬂom‘mbu\m

P 14y,
dyg Ty (en)
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NOJYYHM OKOHUATENBHO

U,
P Tm_ dga 24 -
Ty, =1+ [1 o — m dm][?cos o2 =14

£o

e —

4 Secosts  os? oy VP2 _ginten . (28)
V s O

£0

Dopmyna (28), sripaxarouas ycnoBHst GOKYCHPOBKH nyuxa na-
PAJIeNbHLIX Jiyvell, BXOASHX B UUIHHAPHUECKYIO JIMH3Y MOX
YrJaoM K ocH, siBasieTcs Gosiee o6Lueli, ueM BbIBEAGHHBIE aHAJIOrHY-
HbiM niyem opmyant 8 [JI1. 2] u [J1. 3], Tak Kak oHa mnoO3BOJAsTET
OLEHHTL DasMep NMATHA TaKkXkKe M B TPEXNOTEHUHANLHOM perKuMe.

Tlpu  nepnenaukynspuom npoxomaeHuu ny4yKa 3JeKTPOoHOB
‘lepe3 sKpaHublit ysen (ap=0) us (28) moxHo MOJIYYHTb KaiK
UaCTHBIT cayuail

Ve _
P _ U deal|y_+/Ta
et )R] w

Ugo

{em. [J1. 4], ¢-na (19)).

Monarass B (29) p =0, nonyuHM COOTHOWIEHHE MOTEHUHANOB
SJIEKTPOAOB, COOTBETCTBYIONIEE YCJIOBHIO (DOKYCHPOBKH napak-
CHaJIbHOTO MyUKa 3JEKTPOHOB B LMAMHAPHYECKO JIHH3e:

U____ 1 9 _dgaf U,
Teo = ?ﬂ/? e —1)- (30)

Ha puc. 5 noxasan rpadux ¢pyuxunn (30) npu pasmnumbix 3nave-

~&a
HHfIX mapamerpa ez

“JTH dg“—) __..La—>
Ecau 1o 0, Tto ‘/U 2.

Takum 06pa3oM, MPH OTCYTCTBMH LONOJHHUTEBHON CETKH H3-
MEHEHHE NoTeHIHaNa 06ooukH KoGsl U, B IIHPOKUX Mpefenax He

. 1
BBI3bIBART CYLIECTBEHHON Ae(hOKYCHDPOBKH Nyuka, ecan Ugo = 7 Ve

Ha prc. 5 npuBesiens! Takie RauHble SKCnEPHMEHTOB Ha ZABYX TPYG-
Kax, OIHa M3 KOTODbIX HMEET HOMO/HHTENBHYIO CETKY, B APYFOii
9Ta ceTKa OTCYTCTBYET.
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Ha puc. 6 naus 1 | g, 2 :
Aeq)oxyg“pom(n ; 1 KpHBBIE, BHIPANAIOLLHE B cooTpercTaiy ¢ (28) 4. 3apHcHMOCTb wwara CefoB NYuKa 0T MOTEHUHANBHOTO
y yl{Ka npll OTKJIOHEHHH OT Ll(‘HTpﬂ aKpalla K K]JZHO pe)KMMa

\/_ [{/—a P [1peANIONIONKHM, HTO NapaMerpst TpyGku (yroa oTknoueis i
v d
. 7-5“:@025 —-—g: ) pHGpanbt Takum 00pa3soM, HTO HenocTOANCTBOM 1Iara

S — i B pasnMUHBIX ydacTKax sxpaia Moo mpeneGpeun aaxe B ABYX-

— 4 noTeHuMANbHOM pexume. [1pu TaKux YCI0BHAX ocHoBtloii HHTEPEC

180 ™ TpeACTaBJsIeT 3aBHCHMOCTD wiara cjieios fmyuka B LLeHTPaBHOIt

’ ~] sone skpaHa (1) oF OTEHIaJBHOro pexuMa, T. & BO3MOMHOCTD

170 95 KOMTeHCaluy OTKJoHeHuH oT HOMHHAJIbHOTO  11ara npoBoJIoteK

(hoxycupyloweil CeTK (a) wnau wara 3/eMEeHTOB Kpana (<)-

160) War cJjesos nyuka B peHTpanbHOll 301e sKpaHa oOnpenensercs
(popmydoil

200,

190

/Kf)

LU

h=a(l+ dee). (31

A ==
R

190

Toncrasasis B (31) 3HaueHie Ra us (16) n yunThiBas yCJI0BHS
(pOKYCHPOBKH (30), moayunm

4%za 2

—_——— |1 (32)

h=a 1+__~EE_;_:T’———‘—— F
(wﬁf ;—Jr—l) (3+]/9_4af§ @-1)

M3 (32) caenyer, 4TO, MeHAL COOTHOLIEHHE MOTeHLHAOB 3j1eK-
TPOROB TPYOKH, MOXKIO WBMelsiTh WAl CEJIOB 3/EKTPOHHOTO nyuxa
na 3Kpae, ne Hapywas yesiosuii oxycHpOBKi nyuKa.

Ha puc. 7 rpaguuecku nsoGpaxkena (QyHruns (32) mpu pas-
JMuBBIX 3HAUElHAX mapamerpa deg. W3 pucyHKa BHAHO, yTO MpH-
paiuenne iara /i npumMepHO TPONOPLHOHAJIBHO npupAlLEHHIo

e z= |/ Ue Yayenenue mara /i NOCPEACTBOM HIMCHEHHT z Gymer

{'4/ ‘ UgO

5 0 15 20 25 30 35 49 45° tem s(dexTusnee, uem GmuiKe K sKpaHy pacnojioxKena L0mos-
HUTeJbHAsA CETKA.

Puc. 6 Tpesesl peryJiposanus mara NoxGOpOM TIOTeHLHaJos ofpe-

JenIoTCs AOMyCTHMBIMI TIPEAeIamH H3MEHeHHs OTHOIIeHHS NoTeH-

! Ue .
NpH ABYX 3HAuUEHUAX NapaMmeTpa % —3uYa_yg u 6 uuanos g7 2 HMEHHO:
BHAHO, UTO OTH 80 Ugo ~ 3 pHC. ; i
HAH Bech oCHTe/IbHAs AeOKYCHPOBKA MATHA np
Ma He3HAUHTENbHA. 4 npu oTkioNC: 1< < ! (33)
14 UgO sin? Twake

15

Declassified in Part
DP81-01043R002500130009-7



ed Copy Approved for Release

PHE Tuawe — MAKCHMAJIbHBIY Yros OTKJAOHEHHS MO AHArOHaJH.
eiicTB =
pi 1Te/IbHO, NpH Ug0< I Ha 3KpaHe nofBJASETCST CHAb-
llag  napasutHas
Ye 1

>z .
Ugﬂ ETERT NPOHCXOANT OTpaxceHune SJIEKTPOHHOrO MyyKa

3aCBeTKa BTOPHUHBIMH  3JICKTPOHAMM; npu

1028

dga =8um
a =1Mm
{02611 R, = 320w

1024

1022

1020, ?

roe

l

1016
0 i 12 3 1 15

Puc, 7

MO3SIILEM TIOJIe MeX OINONHUTEeNBHOMN I

R TOD piig Ay I JBHOH H

Hs pHuc. 7 Takxe BHAHO, UTO [OPH HaJHYUU 6J1U p OJIOKEH-
3KO pacrnoJi

HOHM K 3KPaHy AONOJIHHTENBHOH CEeTKH (dyn—s Jl-u) H3MeHeHHe 2

B npexgeJsiax oOT 1 pile} 1,4 AaeT BO3MOXHOCTH peryauposatp 1ia

Cjiena nyuka B fpenesax o,
Hor!
CeTKH. P AIIOTO mpoUenTa wara (okycHpylouseii

)OKyCprIOU.[ef'{

3akaouenue

I ‘ "
THNa %?f:g:a:gg::fﬂiwﬂ ABYXTIOTCHUHAJILHONO PeXHMa B TPyGKax
LIaroM OHOUBETHbIX IMEIOULUX LITPHXOROH 3KpaH ¢ MOCTOSHHBIM
Wwara ceos e JJIEMEHTOB, ONpeneNAlOTC HENOCTOSHCTEOM
KTPORHOTO MyuKa 1l1a PAsAHUHLIX Y4acTKax IKpaHa

16
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Sto orpannuusaet obuuit yroa oTkonenHa 7 H napameTp_L;'l"_ .
IMpn nepexoac K TPEXNOTEHUHAJLIOMY PEKHMY HENOCTOALCTEO

lara C/IGAOB NMy4Ka HA 3KPalle yMEHbLIACTCS, AOCTHIas MHHHMYMA

npn Ue=VU,U,,.

Hianmensisi noTeliiiasibl 2JAEKTPOLOB, MOXNKHO, He napylras ycio-
Buii (POKYCHPOBKi, PEry/upoBaTh IWar ClefoB rytka Ha 3KpaHe
B TIpeenax OKOJIO OANOro mpoucnTa mara (okycupyioieii ceTkil
npu HaJHuKy RONOJHNTENbIOI  CeTKH, OJH3KO pacnooXenHoil

K 3Kpanuy.
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4 'M. E. Amdursky, R G. Pohe, C.S. Szegho. A new high
efficiently garallax mask _color tube. ,Proc. IRE®, 1955, vol. 43, No 8,
pp. 936—943.
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Kanduoamet mexu. nayx JI. A. ATAI)KAHOB
u K. K. AEPKAY AKAHO

NPEOBPA3SOBAHHE COOTHOLMIEHHS SIPKOCTEM
CIO)KETA B BHILEOCHTHAJI NEPEJAIOUIHMH
TEJIEBH3HOHHBIMH TPYBKAMH

an Bmze::ill;lc; aoncn"c;':«" ﬂcngcoﬁ MOCTPOCHHA CNEUHANbHBIX HCALTATOALHBX Ta6-
. BETOBHIX XapaKTePUCTHK Nepefaiouiiix

a cust uiix TpyGoK aas
0XKETOB C MaJIoii KOHTPACTNOCTbIO, MPHBEACHH Pe3yJALTaTh uamepc‘;x)nrm. 8

Beepenue

ﬂaﬂ(ﬁ)élﬂou H3 OCHOBHLIX XapaKTEPHCTHK TEJIEBH3NOHHBIX CHCTEM
TCS n,\“cnocoéaocn NPaBHJIbHO BOCTIPOH3BOAHTL COOTHOLLE-
HHsA 1_?pxocreu nepefaBaeMoro CIOXera.

. (pmonoéﬂble XapaKTePHCTHKH  JOCTATOYHO TJIYGOKO H3YUeHb
y](asag;l:&(bﬂfa%ﬂ. 11 u B ¢ororenerpapuu [JI. 2], Heenenosanuio
XAPAKTEPHCTHK TEJEBH3HOHHBIX CHCT!

eM MOCBAlIEH
Ta
3":::2?( ‘?;U.I pabor [JI. 3, 4, 5 u ap.}. Oxnako u3-3a CAOKHOCTH ¢bu-
Te.r'leBuBHOII-I[I:{(I)::chgg?TB nepejamux Tpy6Kax 3TH XapaKTepHCTHKH
€M H3YUEHhl elle HejocTaTouHo. H

’ . Heobxoan-

MOC’ll‘b ﬁ3yqeﬂux HX OYEBHAHA M3 CJCAYIOLHX COOGpaXKeHHIi: 8
. €peRaBaemble CIOXKeTbl MOTYT CONEPKATb yuacTKH C ca-
(;r;éifmg:mmmmu 3[1a4YEHHSIMH ADKOCTell, a CJeA0BATENbHO, K
) YHCJIO MOJYTOHOB. PasJinuHbl HO-

. . M MOXeT OblTb H CO
WeHHe MJoLLajell SPKHX H T q e
eMHBIX y4yactkos. [TosTowm 3
BO3MOXKHOCTeli nepesayn u BocH ; ik Cloneron
POHU3BENCHHST PA3IHUHBIX

TE/IeBH3HOHHBIMH CPEACTBAMH 5 M xyno.
BJISIETCSl BAaXKHBIM KaK AJSl XYaO-

)KecQ‘I‘BeBHHOI‘O BelllaHdsl, Tak H JJ1s1 JPYTHX LeJeil. L xyno
HH3K$’XO x?::rep :élT)::JaceTz MOTYT NepefaBaThCsl CIOMKETb, HMelolHe
, TNO3TOMY NpEeACTaB/isieT 3H it
HHTEpec onpejesieHHe 3aBHC 2 ¢ Ty

HMOCTH BBIXOAHOIO CHrHaJ
OT KOHTPACTHOCTH CloXkera. o
. OTO HeoGXOAUMO Ag

npo;(r}gposamm BHJEOyCHIHTENE]T. AU ipaBibtore
3Hoﬂi_lw{ac‘rcpom(a TENEBH3HOHHBIX NMPHEMHHKOB H APYLHX TeJIeBH-
YCTAHOBOK MO rpajalHOHHBIM CTYNEHSM HCMBITATE/bHbIX

18
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Ta6Kl, KOHTPACTHOCTb KOTOPHIX CYLIECTBEHHO MpeBhlliaeT 50:1
Ha MOJYTOHOBOM K/HHE, BBI3bIBAET 3aTPYANENHs, TaK KaK B TaKkoM
cjlyuae uacTh NOJIYTOHOB TaGaHULL MOMKET He BOCIPON3BOAHTLCS!
nepejalounni TpySkami. [lostomy BaxHo YCTAHOBHTL HiTepsa.l
sipKOCTeii  HCMBITATCABNLIX TabJul, B KOTOPOM JI0SKIBL pa3Me-
[1LaThCS1 BCE TPajallHOnlible CTYNeHH.

4. Ba)no TakKe 3HaTh, KaK H3MeHETC UYBCTBUTEIbHOCTDL
TpyGoK NpH nepeaatie cuen ¢ PasJHuNOil KONTPACTHOCTHIO.

Uro6b! NPaBHIbHO MOAOITH K PellieHHI0 NOCTaB/eHHbIX BOMPO-
OB, 11E0BXOLHMO NPOBECTH GOBLIYIO SKCAEPHMEHTaLHO-TEOPeTH-
yeckylo paboty. HauGonee cepbesioii 4acTbio ee A0JKHO SIBUTHCH
JCCTefioBaHNe Nepefaloulix TpyGoK. DToMy H NOCBSILEHa HacTod-
ast CTaThsl,

1. UcnuiTaredbHble TabaHUbL

Jlas BeiscHenns ocoGennocteii pabOTHl nepefalollux Tpy6oK
npH Tepesaue CIOXKETOB € PasHUHOI KOHTPACTHOCTBIO MOXKHO
OrpaHIUMTLCS 11a6OPOM  NPOCTBIX  HCMBITATE/bIBIX Tabauu, no-

Puc. 1

CTPOGHHBIX 1O CAELyIOLIeMY NpHHLHTY: cBeT.iblii KBaApaT lia TeM-
wom ¢ore (puc. l,a) n Temublii KBagpaT Ha cBeT.iom (hoHe
(puc. 1,06).

JLAsi M3rOTOBJIEHHS HCOBITATE/bHLIX AI1aNO3HTHBOB (puc. 1,a)
MOJKHO BOCTIO/Ib30BATbCS OTPE3KaMH KHHONJAEHKH C paBHOMepHOIi
3a7auHoil MAOTHOCTBIO MO BCEMY TNo/I0. B leHTpe AHATNO3HTHBA
[yaHCOHOM BbiGHBAETCS KBAAPATHOE OTBCPCTHE, PASMEDEI KOTO-
poro BhIGpaHb! HCXOAs M3 YAOGCTBA H3NMEpelHs Cirnaa ¢ mepe-
naiolifeii Tpy6KH, a TaKKe NpH YyCjoBHH OTCYTCTBHS anepTypHbIX
ekasKeHutl, OUYeBHAII0, YTO UaCTb AHAMO3HTHBA, B KOTOPOil mpo-
nenaHo OTBEPCTHE, HMEET [Po3pauHoCTh p=:1. TlpospauHocts
ocTanibHOll uacTH auanosuTiBa (Qoua) py Oyaer onpelensTbes
onTHYeCKOl TVIOTHOCTBIO HCXOANOTO Matepnasa. [lpyrue Auano-
auTiebl (pHc. 1, 6) MOryT GbITh HITOTOBJEHbI H3 OTPE3KOB TEX XKe
KHHOTIGHOK, 3aKPEIJIGHHBIX MEXLy ABYMS TNPO3PAUHBIMH CTEK-

JlaMH.
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I'Ipumenmt MJIEHKH C pasmmnoﬁ OMNTHYECCKOI! TJIOTHOCTHIO,
MOXKHO MOJIYUHTDL Haﬁop TeX K APYTHX HCNbITATE/ILHBIX AHATO3NTH-

BOB C KOITPACTHOCTbIO Q = & yamensioweficst B ovellb  LIHPOKHX

npenenax—oOT €AHHULL H, MPaKTIYECK, 1O Geckoneunocty (Ha-
npHMep, MPH HCNOJIL30BAHII HENPO3PauHOll MIEHKH HJIH uepHoil
(horoGymar).

PacnoJsiarasi TakuM HaBopoM (pOTOMETPHPOBAHIBIX HCABITATE/b-
HBIX JHATO3UTHEOB, MOXHO B JABGOPAaTOPIbIX YCJOBHAX HMHTHDPO-
BaTh JI060f OAMNOUILI 06BbeKT (MJaH rpynnmy OGBEKTOB € OfWHA-
KOBOIi SIPKOCTBIO) Ha 3afanHOM (oHe.

2. CBeToBbIE XaPAKTEPHCTHKH

CperoBast XapaKTepPHCTHKa — 3aBHCHMOCTb pa3maxa CHrHaja
OT OCBelIeHHOCTH Ha (OTOKATOAe — siBJISETCS Baxieilmeli Xapax-
TepHCTHKOi nepenaiowieit TPyOKH. O6bIuHO CBETOBLIE XapaKTepu-
CTHKH CHUMAIOTCS Ha CielHa/bHbIX TeJeBH3HOHHbIX YCTAHOBKAX
NpU NPOEKTHPOBAHHH Ha hoToKaTon HcnbITaTeanioi Tadaunet 0249,
KOHTPACTHOCTb KOTOPOil OYeHb BeJHKa M 4acTo AOCTHTaeT 3uate-
nusa 200 u Gonee.

OnHAaKO TAKOH METOJ CHSTHSI CBETOBBIX XapakTepHCTHK Aaer
HEeMoJIHOE TIPeACTaBJeHHe O BO3MOMHOCTSIX nepeaatoule Tpy6KH,
0COGEHHO NpPM BOCMPOH3BEAEHHH MAJIOKOHTPACTHBIX ~CIOMETOB.
BoCroJib30BaBIINCh BHIIEOMHCAHHBIMH HCALITATEBHBIME  IHATNO-
3UTHBAMH, MOJKHO CHSATb CeMeficTBO CTaTHUECKHX CBETOBBIX Xapak-
TepUCTHK TPYOKH TPH NPOGKTHPOBAHHH Ha (OTOKATOX CIOKETOB
C Pas3UYHON KOHTPACTHOCTBIO.

CeMeliCTBO CBETOBBIX XPaKTeDHCTHK TPYOKH THna CynepHKOHO-
CKOM, CHSITHIX SKCMEPHMEHTaJbHO, npupefieHo Ha puc. 2. Kak u
CJIeIOBaJ0 OXHAATh, C YBeJHUEHHEeM KOHTPACTHOCTH AMANO3UTHBA
BBIXOJHOIT CHrHAJ ¢ TPYOKM pacTeT cHauania ObICTPO, a 3aTeM Bce
meneHHee, HachlleHue CBETOBBIX XapaKTEPHCTHK TNpH MOHHXKEeH-
HBHIX KOHTPACTHOCTSIX JAMANO3HTHBOB HACTYNaeT INpPH MEHbUIHX
OCBEILEHHOCTSAX.

Ha puc. 3 npuBefieHa 3aBHCHMOCTD BbIXOLHOTO CHrHaJA TPYOGKi
CYHepHKOHOCKON OT KOHTPACTHOCTH M306paxeins iia (oTokaToje
P MOCTOSTHHBIX OCBLIEHHOCTSX CBETIOro noJjis. 31ech 0CO6eHHO
XOPOIIO BHAHO, UTO POCT BHIXOLHOTO CHTHAJA PE3KO 3aMeseTcs
NP KOHTPACTHOCTH ONTHYECKOTO H306paxeHus Ha (OTOUYBCTBH-
TesbHOI MoBepXHOCTH GoJblue 25—30. DTo 06DBACHAETCS TeM, UTO
NpU Takux 3HAUEHHSIX KOHTPACTHOCTH OCBELUGHHOCTb B TEMHBIX
yuacTKax H306paXeHHs CTAHOBHTCSH HACTOJILKO MaJd, UTO He Bbl-
3pIBa€T 3aMETHOTO TNOBBLILEHHs NOTEHHMaka (3apsja) MHUIEHH.
3710 06CTOATRNBCTBO HEOOXOAMMO YUHTHIBATH MNpPH IIOCTPOEHHH
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HCOHTATENBHBIX TA0AHL, 0COBEHHO TpajlalHOHHBIX noniu:‘z 512%-

PACTHOCTH KOTOPBIX 11 A0JuKHA npeBHIIIaTh 3HAUCHHS Q= 2530,
TpunsiB MpO3pauHoCTh nuanosuTupHOfl Tabmuusl B C

puare = 0,75, JIETKO OMPEAGIHTE npo3payHoOCTb B TEMHOM:

eaaxe _ 078 _ g 03,

Paun = —Q és

Ana/oriuHbie BHBOEL PacnpocTpansiorci u ua HaTypngST:cgzll:
raTeibHble TAGMHLB, KOHTPACTHOCTH KOTOPBIX MOMKET T
aKeHa OTHOUIEHueM Kod(uuuenTon oTpaxeHus 0na .

1) u Temuom (re). o
( )C yMeHbIIeHAEM KOHTPAaCTHOCTH HachiLeHHe Acner’omf\lx }‘?r?i?xl;-

TEPHCTHK NPOHCXOAUT NPH MeHblX ocpeijenHocTax. llpat

Puc. 2 .
N Q=156 2 Q=285 3 Q=065 Q=1LE
)§Q=?5‘- 6) Q = 33,4; 7H1Q=8% HQe=w

cKOTO 3taueHus 3ToT S(exT He HMeeT, OAHAKO Hallo OTl\leT;gl‘;é
yto NPH npaBuJIblLIOil yCTaHOBKE OCBelIelHOCTH Ha (1)0101;?‘%“
Tpy6Kit NO ClOXery C BBICOKOil KOHTPACTHOCTHIO ognemc}:{ octs
MOKET He peryjanpopaTbCs H OcTaBaTb(:gc‘;il:gSMEHHOH np. p

E a C TOHWKEHHOH KOHTPAcCT! .
na 1'(;‘ai:ﬁ);e26paSOM'HOHTHMa.ﬂbHaﬁ OCBeLeHIOCTb (poTOKATOAA a}:i
3aBHCHT OT KOHTPACTHOCTH nepefaBaemoii CUEHb! H ocTaercsl np
THUECKH TIOCTOSIHHOf MpH nepejate J1060r0 CIOMXKeTa.

3aBHCHMOCTb CHIHAJAA OT KOHTPaCTHOCTH TabauLbl, npencmr:I
feHHas Ha pHC. 3, TIOKA3bBaeT, HTO _opu KOHTPACTHOCTH cueHET
ke 25 BeJMUKHA CHTHANA MPH TOM e OCBELIeHHOCTH na}ﬁmx
npHMEPHO. nuueiiso. KOHTPACTHOCTD GONbIIMHCTEE nepeAJzI\BTa)e P
cliell OGBIYHO JIEKHT B npenefiax 6—10. BrIxoHOH cHruaji Tpy
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MpH 3TOM 6y)1e1‘ MeHblIe HOMIHAJbNOIT BeJgHMINbl B COOTBETCTBYIO-
tiee YHej10 pas. 310 06CTONTEALCTBO AACT npaBo yTBCPHAATh, UTO
BHACOYCHJIHNTEJIH TCAEBH3HOMHNIBIN KaMep AOJNKHBE PACCUNTLIRATLCH

M8
20

‘41—,__,_2._
Ww o wo e &

Puc. 3
NE=War; DE R NE -0 ax; HE « 30 ax;

C YUETOM YMeHbLICHHs BBIXOAIIOTO CHIHAda ¢ TPYBKiL, ykasaiHoro
B nacnopre, B 4—5 pas, a B HEKOTOPhIX CNEUHAIbIBIX CAyUanx
Ha GoJiee ciabule curhadsl. PaccmaTpupas ceMeiicTBO CBeTOBBIX
XapakTepucTHK TPYGOK TH-
na cynepoptuxon (puc. 4),
CHATBIX NpPH NPOCKTHPOBA-
HHit na (oToKaTod Tabauu
¢ pasanuHoii  KoHTpacr-
110CTbIO, a TaKXKe 3aBlCH-
MOCTH BBIXOZHOTO CHrHaJla
TPYOKI OT KOHTpaCTHOCTH
Tabauubl  MPH  HOMHNAAL-
110if  OCBeLIEHHOCTH  H306-
paxenus na Qortokarone
(puc. 5), mMoxHO mpoBecTH
aHaJlorHulible paccyXaenus
H JJIst 3THX TPYGOK.

Has  nposepku u na-
CTPOIiKH IPafALHOHHBIX Xa-
PaKTEPHCTHK  TeJIEBU3HOH-
HBIX YCTPOHCTB Ha ucnbiTa-
. TEJbHBIX Tabiuuax nome-
LWIAloT CTynenuaThlil NOJYTOHOBLI KiHH yGbiBalowei: SIPKOCTII.
M3senenne apkocTn Ma NoJYTOHOBOI uacTH 06bIYHO NOAUHHACTCS
JiorapuMHYECKOMY 3aKOHY, OAHAKO Mepenajbi SIPKOCTH Ha cocef-

2

A

Puc. 4
1} Q =100; 2) Q< 83, 3) Q =334,
1) Q=111,5) Q = 665 6) Q = 2,98

rt - Sanitized Copy Approved for Release
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HEX CTYNEHSX TNOJYTOHOBBIX noJieft y PasJHUYHBIX IK3EMIIAPOB
X Jiax.

a6/l MeHsIoTCs1 B GOJIbLINX NPEAe. . )
JACXOZf 3 BHILEH3IOKEHHEIX PACcCYXKAelHil, KACAIOWMXCS MaK
CHManbiOil KOHTPACTHOCTH HCHBITATEAbHbIX TabJul, NpH coXpake-
HHy OGLIGTIPHISITOrO KOJIIYECTBA NOJYTOHOB B HCl‘IblTaTeJIbH?lP{
ta6auue (m = 10) MOXHO Jierko ONpeASJIUTL oTnocn-reanrxllc{)ngg(p
i1 anosuTHBa H -

palueiine NpospauHoCTH cryneueu"ﬂpxocm Iu pnars
uupent orpaxenus Ko HaTypHoil a6l Monarast Ko=—"—7—"

Tae ry H l’g—-KOB(l)(I)HLlHeHThI oTpaxeins cocealux cryneneit

a

3 L

e W W @ W&

Puc. &
I)E=05 .k 2) E=1aK JE=15an; ) E= 5 ax

Aediasg  HeCJIoXKibie 1'1[)306[)8301331{[{51,

F weMm Fy >, U
KJIHHA, TIpHUEM Fy > g, Oy npn sazas

MOMCIO HAiiTH BbIpaXeHHs VIS YiCla noJjyToHOB
r.‘lah’l‘

HOM OTHOIIGHHH ~— *
r.IlllN

oNHElil BHIBOA (GOPMYJIB! RISl UHC/AA NOJYTOHOB m,

TIpuBoaunm T
& 1uiible BHIDAXKEHHs, JaBaeMble B JHTEPATYpe, HC

TaK Kak anaJiort
TOUHBIZ

Dol =Ky ra=ry (1=K
r

rg == 1o (1 — Ko} = 1y (1 — Ko)%
ra=r1(1—Ko)™
npH 3aflaHHOM 4HCae /M
Tyun = Paane {1 — Ko™

g D = (m— 1) 1g (1 — Ko);

T wane
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Faun

m=1-+ Tuaxe

g (1-Ko)*

r 0y \
Ecan, nanpuwep, m = 10, a 7% = 25, To onpenejentoc Mo
MUy

npusesenoli Gopmyane Ko == 0,3.

BriBoast

TlpuBeaenHbie Bble XapaKTePHCTHKH, a TaKxe npoBeseHblil
aHaJjli3 C yueToM TOrO, YTO OAHHM H3 OCHOBHbIX 3JICMElTOB TeJesH-
SHOHHOI} CHCTEMBI, OrpanuHBAIOWNN HEHCKAIKEHHYIO NEPEAaty Co-
OTHOWIEHHST APKOCTEll nepeaaBaeMbix OGBEKTOB, sBJSETCA nepe-
Aaowas Tpy6Ka, NO3BOJAIT CAeJNaTh CACRYIOUlHE BbLIBOADI:

1. TesieBusHOHNbIE nepeaalouyte TPYGKH CNOCOGHDI nepenaBaTth
Ge3  cymiecTBeHHBIX  HCKaXcelMi] OrpaHHuEHOE  COOTHOMIEHIE
SIPKOCTEH, HHTEPBaJ KOTOPLIX 1ad NepenaBaeMoM CIOXKeTe Oorpani-
uuBaercs 3navednem Q = 25 -+ 30. Quesumuo, uto nepefaua clo-
eTa C MOBBIUEHNOIl KONTPACTHOCTLIO OyAeT CONMPOBOMKAATHCS
GOoNbIUIUMH HCKAKeHAMIL

2. TIpu npoeKTHPOBAHNN TeJeBH3HOMIBIX KaMepHbIX yCHJIHTeel
H[YKHO YYHTBIBATL BO3MOXKHOCTH NEPEaaus CIOXKETOB C NOHIKell-
HOIl KOHTPAaCTHOCTbIO. Pa3Max BLIXOMHOTO CHrHajda TPYSKH B 3TitX
YC/IOBHSIX MOXKET OKa3aThCsl B HECKOJIBKO Pa3 HHIKE HOMHHUAJBLHOIO.

3. Hanboaee onTuManbHbIMu NOJNYTOHOBBIMM TaGaHLAMH Cie.
AYET MPH3HATL CTyMEeHuaTbie KJHHDS, MAKCHMAJBHGIT KouTpact
KOTODBLX JIeXKHT B npegetax 25—30.

4. Onumanbhas ocsellennocTs (oToKaTona npn nepenaue

[)a311006pa:31—|blx N0 KOHTPACTHOCTIH CIOXETOB npaKTHYeCKH ocTaercs
HEeH3MEHHOH.

JIMTEPATYPA

I. B. A, Swvroaa-T ¢
Kknnonsnar, 1951 0Bopxo. Pykopoictso no ororpadui. Toc-
2. E

. E. JL
. JT, 1955.

3. P A Mirtpom6epr. Heanued

. . CiiHbl {aXK e

nack, st | p [ le BCKAaMCHUA §  Teaennacnnu

4. B B Oauwoavko Hcene

A0Banlne GakTopPoOB, BANSIOWMX Ha Ka-

YCCTBO TE/ICBH3NOHHLIN. HBOGPAKENNT (KOHTPACTHEIE HCKAMEUNA 1l X KOppex-
unn). Kauanpatckas aucceprauns, JI3HC, 1950. )

9. M. Xaadun Ociossr T OO
. €IeBH3IOHNO eXHIK "
pamnos, 1955, i rexunki.  «Coserckoe

Opaonsckuit, B &, dego pues Kype dororenerpa-

Cratby nocrymiaa 4/VII 1956 r,

TN

Kand. mexn. nayx H. H. KPACHJbHHKOB

AHAJIH3 CXEM TEJEBU3HOHHDIX NMPENBAPHTEJIbHbIX
YCHJHUTEJIEHN C YYETOM QTPYKTYPbI
GJYKTYALLHOHHOTO IHYMA

B craTbe paccMOTpen PRI CXeM NPeABAPUTEALUBIX ycuanTencit ¢ );qeo-r;;\{
CcTpyKTYphl cosfasaemoro i wynma Ha ocrosauin npoBesenibixX Heeaea Ba-
Bt nokasano, UTO NyTeM yCOBCPLLIL‘IlCTBOBBIlHﬁ TOALKO CXEMbl yCIlJl;lTBJIﬂ ;
BO3MOXHO 3aMeTlo CHHI3ITD yponeub BHAHMOrO 1WYyMa nepeualome lﬁTen(::lo.
BHOHHOﬂ Kamepbl. ﬂc"lﬂ yMQHbU]QHllﬂ yposHa BHAHMOro uwyMa Heo .\Oéllam:
napsy C YCOBCPLWICHCTBOBANIEM CXeMbl ycuantess, Ci iDKaTh wym nepea
weft TpyOIiL 5 YBEANUHBATH CC HAFPY3OUHOC COMPOTHBICHIIE.

Bsenenue

B HacTosillee BpeMsi H3 JIHTEPATYpsl H3BECTHO ‘OmiCaHie ue-
JIOro pAia CXeM NpPeABaplTe/bHbIX YCHJHTENCH, npefHasHalueHibiX
Aast youdeHus caalbix BHIGOCHTHAJIOB, KOTOPBIE NOJYHaloTCsl 1A
BbIXOle MEpPEeAaiOIHX TEJEBH3HOHIBIX TpyOoOK, He HMEIOLLUX BTO-
pHUIfO3/IEKTPORIBIX YMHOMCHTEIEI. OcnoBHOi1 3ajaueii 3THX YyCH-
JuTesieli SiBAsIeTCs YCHJene BHIGOCHTHA 1A C BO3MOXKHO MEHBLINM
ypoBHeM (UIYKTYaUHOHHBIX LWYMOB.

Lleasio HacTositleii paboThbi ABJIACTCS uccneuonanfxe" uz}nﬁo:lee
PACMpPOCTPaHEHHbIX CXEM TNPEABAPHTEAbHBIX ycuanTeieii ¢ TOUKH
3peuHst X NOMEXOYCTOIuHBOCTI. ’

OCTaHOBMMCSI Npexcie BCero Ha KAACCH(HKALMH HMEIOUIHXCS
cxem. HanGonee yao0HO KJIaCCH(HIHPOBATb CXEMbl MO BHALY CrEK-
Tpa:ibHOil PyHKLHI UIYMOB F (w) Ha ux BbIXOZE, & HMEHHO:

a) cxembl 6e3 KOppeKuMn BXoaa (MPEACTABARIOT JIMUL HCTO-
puuecxnil uiiTepec); .

6) cxeMbl ¢ NPOCTOil NPOTHBOLIYMOBOI KOPPEKLHELS;

B) CXEMbi CO COYKHOI MPOTHBOWYMOBOI KOPPEKLUHEN.

Takas wJiaccupukauus HauGosee yfobua C TOUKH 3pellus HC-
ciefoBaHus ocobeHnocTeil paGoThl PAsiHUHBIX THNOB CXCM MpEA-
BapHUTEbHBIX yeuauTenei, ofHaKo npu Heil Ha nepabli B3IJISIAL

2
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CXEMa C KaCKOAHBIM BXOAOM H CXeMa C KaTOAHbIM TOBTOPHTeJeM
1ia BXOJAe OCTaIOTCS BHe KJIacCH(UKaIHH.

B meiicTBuTesnlioctTH, Kak OyleT BHAHO HHMXC, KacKOAHbIIl
BXOL H BXOJ Ha KaTOAHOM MOBTOPHTEJE e SIBJSIOTCS CAMOCTOSI-
TEJLELIMIL THRAMH YCHJIHTEEIT H NIPHMEHSIIOTCS B CoueTaliii ¢ Toli
HJIH HHOJi CXeMOii, BElAeJelnol B KiaccHduKaLi.

B cootsetetsin ¢ n3iomenubiM, Le/1ecoo6pasto  pacemMoTpern
KacKoAHbIIT H KaTOANDI] BXOABI OTAEJIBHO, C TeM YTOOLI AP Heeae-
AOBaHHH TOr0 HJIH MHOCO BHAA CXEMbl KOPPEKUHH OLEHHTb BO3-
MOXHOCTH, KOTOPbIe BbITEKAIOT H3 HX MPHMEHEeHHs.

B cootsetetBui ¢ cywectsyiomum B nacrosuee BpeMs npef-
CTapJieliieM o paGoTte nepepalouieii TeseBH3HOIOI TPy6KH Cul-
Taercs, uTo €e BHYTPeHHee cOnpoTusJende K; (BbIXOAHOE conpo-

THBJCHHE) MHOTO GoJblie BO3MOXKIULIX HAFPY30UHbIX CONpoOTHBIIC-
Huil R,

1. OcoGenHocTu KacKaza, BHIOJHEHHOrO MO KACKOZHON cxeMe

Tpununnuanbhan cxema KacKOAHOrO BXOAA npeicrasnena ha
pHe. | 1 Briouaet B ce6s aBa TpHOAHBIX Kackana [J1. 4]. Nepsuiii
kackan (J1;) paGoraer no cxeme ¢ o6uiM KaToAOM, HarpysKoil

a) b

Puc. 1

AJa Hero sisasercs BTOpoii kackax (J2), BbINOJILEHIbIE MO cxeme
¢ obuueil ceTkoir.

Harpysxoii Broporo kackana ssasercs OMIUECKOe CONpPOTHB-
Jietine R,, KOTOPOE MOMET GbiTh B LeJIsix KOPPEKUHH YCHJIeHHs 1O

BLICOKHM 4aCTOTaM COEQHHEHO ¢ KOPPEKTHDYIOIell HHAYKTHB-
HOCTBIO. ) )

26
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O6a kackaga (J, u Jlz) MOryT GuiTb BbIMOJAHEHEL 112 ONHOTHI
X Jamnax.
. [pu HCC/ICAOBANIN KACKOAHOI CXeMbl 6y11<‘;MeeuH‘;%o_ry:
CJIeYIOLHMIL BeJANUHIIAMH, XapPaKTCp3yIOUIHMH p
a) xoa(duuuentom ycunenns Ky; )
6) Bxoauoii eMKOCTLIO NEPBOro Kackald;
B) COMPOTHBJIEHHEM LIYMOB (npnmeneunu,\Ka
tenst) R,, KOTOPOE yulTLIBAeT IWyMbl, BO3MH
TpUBAEMBIX ABYX KacKajax.
epexoas K Onpefejiennio Ko3
IKBHBAJICHTHYIO CXEeMY KaCKOALOro yCHJIHTE

msgvsge

pecopaThCs

KO BXOJY YCH.N-
jole B paccma-

s, COCTABHM
hduumenTa yCHJaeHus, M
b Jisi. Ha sKBHBaJ/ICHTION

.

Puc. 2

cxeme (puc. 2) Jamnet Jy w JIp npeactanienbl Kax reuepa:lzl)ll))gl
1 i ¢ ; Ugs M BHYTPEHHHMH < -
weuuit ¢ 3 L.C W Ugi B2 Up A -
;lsgfl):mmmu Ru; Ris, tae py 1 PQ—CTaTM‘leCI(H: 1;3;(1)2:11;
, 1 H -_— KEH¥ -
wienter yeuaenus damn Jy u Ja Upgy 1t Upgy— Hanps

ii i TR EESIN
jlajla MEeXXAY CETKOil i KaToAOM AJIs NCPBOH H BTOpOIi 13

Tlas Toro utoGbi naiiTn HanpsKelde curiajia Ha Bblx;)oﬂf t;‘nc'
xomioro yeuantens (Usuy), HEeOoGXOAHMO ONpPeesHTb N

T it 14 TBCT-
HaJia 1 npo Gl(alOl.LUH"l B aHOAHON uenu Jamn J]] u Jlg. B coo
’

crBun ¢ 3akotiom OMma

[=H Ugy + 2 Ugs 1)
TRyt RetR?

UA,,_,=[L1 Ugl—-—lRiu
OTKYa
I'= T+ + R T Ra

YunrniBas, uTo

Upur =1 Ra
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H KO3((HUHEHT YCHIEHHS CXeMbl
— UGHX
K,= Ty (5)
Hafinem

— ™ (M +m)Rs (6)
YR (T +wm)+ R+ Ry”

B Tom cayuae, ecau Jgamnst JI, u Ja HAeHTHUNBI, BbIPaKellie
ans Ky npeoGpasyercs K ClelyloweMy BHLY

l(y’_' _K"q(l 4 P-)l;; .
M[-+u+?d

()

Ecan yuecTe, uTo 06m1uii0

R,

2 4 a

B> TRy

B
H UTO - S — craTuueckas KpyTH3Ha Jaamms, OygeM HMeTh
QKOHYATENBHO

Ky=SR,. 8)
O6paTum BuHMalHKe HA TO, UTO BbIPaKeHHe A Kodhduunenta
YCHJIGHHSI KacKOAHOH CXeMbl, BKJIOUAIOUlCi [OBE HICHTHUHbLIX

JIaMIIbl, NMOJYUHJIOCh TaKOe XKe, KaK RJIS ORHOKACKa[AHOro YCHJIH-
TeJs, C06])allll01‘0 Ha MEeHTOoRE.

Haiinem sesnuuny xoamnoii emioctn C jammbt JI} gackonHoii
CXCMbl YCHIHTEJISI,

Kax H3BECTHO, BXOAIAs1 EMKOCTb J1aMMNbl YCHJIHTRJIA, Y KOTOpPOro
nepsbif Kackan coSpaH Nno cxeme C 3a3eMJIeHHbIM KaToAOM, paBha

C:= Cgi: 4 Cng‘(1 H Kyl)1 (9)
rae Cpi— eMKOCTL MEMCLY CeTKOi M KaToAoM Jamnbi Jf 1 (em.
puc. 1);
Cyg— eMKOCTh MeXAy ceTKoil 1t anomzom mannst Jy:
Ky — xoapdninent ycunenus nepnoii samnsi, paBuslii

Ugs
K= - (10

“COCTﬂBJIﬂﬂ ypasuieunst Kupxroa, pewas ux u yunrsizas (10),
laiiaem

= R+ R,
&lﬁmm+m+M+@' (11)

1043R002500130009-7

Ecayn jaMnbt Jin JI2 upEeHTHYHBI, TO

R('
R (12)

Ra 3-{-1.
w Ri + *

[<y1=

]lp 1HHMaa BO 11 H —L-=11u— =1 I[OJIy‘lPIM
HH piiiManue, uTo R 1 +

OKOHUaTeJbHO

Ra 13
Kylzl—}——R—[- (13)

OTciofa sl @MKOCTH BXOA JaMMbl JI, 6yneMm UMETb
Ry 14
€= Cos+ Carl2+ T2)- (14)

[oxcraBasis uuGpPHI, JErKO yGenuTbCs, %Tol B;cl?ozm“aaﬂ Tepnltlx:;l%?
y KacKOHOro YCHJIMTEJs MeHbllie, 4eM Y O bl u:mecxn JTpuona,
110 GoJblue, ueM y 00bluHOro Ha feHTOAAX; (111413- eCK S oo
ygeTcs NOTOMY, UTO KO3(D(QUUHEHT ycHJACHHUS k

K e[HHHLE.

Puc. 3

R, IpHBE/JICHHbBIX K BXOLY yCH-
4TO LIYMbl CO3AAIOTCH AHOAHBIM
a TaKkke COMpOTHBJIEHHEM Ha-

HaiizeM conpoTusJieniie WyMos
JuTess; NpH 9TOM GyAeM CUHTaTh,
7oKOM mepBoil 1 BTOPOH JIaMTibl,

: ye-
rpy??l,((;l(l'[“laegl‘h\i 3KBUBANEHTHYIO cxeMy KacKoAaHOro ycnmme.nsl cy

B KOTOPYIO BKJIIOUHM:
unnKos wyma (puc. 3), B
TOMaP)mIT::Hepa'rop uanmxemm, yUHTEIBAIOMHNIT LIYM BHORHOrO TOKA

T JIy ¢ 3. Aa.cC. (bq)eKlHBHO a ue KOTOpoH paB
epBOi Jlamnb! Jy , 3 e 3HaueHHe T HO

o g
1 5’{ = ".Tk TR uy®uaxes (15)

29
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rae k — nocronunas Boabumana, pasHas 1,37 . 10723 Oarclepad;
T — Temneparypa wymsiuero conpotusJenus, pasuas 300° K,

Wataxe — BEPXHAS TPaHHLA YaCTOT NOJIOCK nponyckaius ycugi-

Teus;
Ruy— conpotusiiesne wymos nepeoit aammnel JI, B omax;

G) renepaTop nanpsmKenus, yuHTHBaIOMLHi] LIYM alOAHOTO TOKa
:T:}?Oll Jamnst Jz ¢ 3. K. c., adidextusioe anavenie KOTOpOii pasiio
2931
2k
Gg == TR w32 Waare,

(16)

rae R, — cONpoTHBelHe wyMoB BTOPOIi JiamMnbl /72 B oMax;
B) renepaTtop HampaKeHus, YUHTLIBAIOWME 1IyM, co3faBae-
MBIl CONPOTHBJIEHHEM HArpysKH,
s 2k
53 = TRn ©yare. (17)
’ OGpatim BuuMalme Ha To, uTo B cxeme (cM. puc. 3) npore-
l;:x;)r TOKH LYMOB C 3(MpeKTHBHLIM 3HaueHHEM fuy; Lus 143 (co3-
A8 lziemme S A.C. 1)) POy ), KOTOPHIE HYKHO CYMMHDOBaTb
BAADATHUHOMY 3aKOHY, NOCKOJbKY OHH MB/SIOTCH 11e3aBICH-
MBIMH CyyajiHpIMH BesnuMHAMH.
,ue.nfm ]yu961craa BBIUHCIIEHHH  1esleco06pasHo onpefesuTh oOf-
A rHO wis Tuoi Dug (Mpruem npu Beiyncsenny ORHOFO 43 TOKOB
Hg)l;::e TOKH H COOTBETCTBYIOIHE HM 3 A.C. MOMHO NpHAATL pas-
MH Hymo), a 3aTeM, CyMMHpys no KBaApaTHYHOMY 3aKolly,
HaHTH pesyJbTHPYIowMil TOK mymoB '
3 Lot :
l"m N ]3'”1 T ]:"m‘_! - ]1‘”3.

(18)

. [i?cmgmr]lme L}l/][a)::lauemm Iénpxrod)a LJis cXeMbl, npHBeAeHIof
. 3, 1 HX '
na uc. p X MONOOHO TOMY, KaK Mbl 3TO AesiaciH Bbiwe,
Ly = (1 + po)s, .
Ri(1+ 1) + Rip + R,
1= #4902 .
2 R;](1+.'12)+R,-._,+R,, ’
I .= Gy
3= ——
B R (THm) TR, TR,
Lenas noacranosky (19), (20), (21)
JKeHHe Aas KBaipaTa
TOKa Wyma

(19)
(20)
(21)

(18), Haitnem Bo
a-
3(peKTHBHOrO 3HayeHus pesy.nbmpylomgro

R (T+wm) TRy + R

{,'f;;,f e
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TloacrastM B ypasHenne (22) 3HaueHus a%, a3, o2,

u3 ypasnenuii (15), (16) u (17):

o ARTAF[2 (14 pa) Ry + pjRue +R4) )
[Ru (1 + P".') + Rig + Rnlﬂ

HatipeHube

1 (23)

w
Ymuoxast [2 na Rf,. paiigem sddextisuoe nanpsKenue wWymd
Ha BbIXOJE YCHJHWTEJs:
2 2 2
o _ 20T e (1] (1 4 o) "Rt + w3Ru2 + Re| Ry,

, (24)
sy [ [R“ (1 'H*z) + Ry + R”l’

Ilas Toro uTo6hl HaiiTH KBaApaT 3(()EKTHBHOrO 3HaUeHus na-
NpSKENNs WyMoB o2, MPHBEACHUBIX KO BXOAY YCHJMTEIS, HYKIO
2
g’

2. paajeautb lla KBaapat Kos(duunenta ycuienus K? nepsrix
JBYX KACKafO0B YCWJIHTeJs; NpH 5ToM GyaeMm HMETb

G?;.v = 2‘-?' TRu ®uarcs { 25)

2
#2 i 1
Rlll =Ru + Rm? X‘2| T+ P’-.)" e

(26)

Ra l‘% i+ l*z)g

CCTb COMPOTHBJEHHE INYMOB, MPUBEAGHILIX KO BXOAY YCHJHTEJs.
Yunrteipas, uto p > 1 pa > 1, @ Runy Rux R, npumepuo
OANIOr0 NOpPSAKA, MONYUHM
Ru ?UR,”,, (27)
T. €. ypoBeHb LIYMOB, CO3/1aBAGMbiX AHOQHBIM TOKOM JaMn i co-
NPOTHBJIEHHEM HAFPY3KH YCHJIHTEJS, COBpaHHOro NO KACKOXHOII
cxeMe, MPAKTHYECKH TAKOil Xe, KaK H B 06bIUHOM TPHOZHOM Kac-
Kaje C 3a3eMJIEHHBIM KaTOAOM, TOTAA KaK KOI((MHUHEHT YCH/IGHHS
BCEro Kackafa (ABYXJaMMOBOTO) M BXOAHAs EMKOCTb TaKHe Xe,

KaK y neHTOoAd.

2. Oco6EHHOCTH CXEMbl C «KATOZHBIM» BXOAOM

[MpuHLKNHaLHas CXeMa YCHANTEN C BXOAOM Ha KaTOLHOM
nosTOpHTENE PEACTABIEHa HA PHC. 4 H BKJIOUAET B ce6s nBa Kac-
kaga [JI. 3. Tlepeuiit xackan (J7;) cofpai mo CXeMe KaTOAHOro
noBTOpHTeNs (KA TPHOZE HJIH NEHTOAe), BTOPOll Kackal cobpan

Ha TpHojAe NOo cxeMme C 3a3eMJ/IeHHbIM KaTOZ0M.
3l
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Bx '
])eﬂal’c;?jei?cq'ﬂgm COeAiMHEH SKpaliHpPOBAlIHBLIM NPOBOAOM C e
usmnonnoii  TPyOKOil, npHY '
p : , TpHYeM 3KpaH Coexl
31:2:(1:;) ozgriuosl ¢ conpoTusJienneM Ry, Apyrim —pc 1(041b1ﬁa::::::
: , PAacnoNoXeHHEIM OKOJIO MHILE
0, A ui. Koanekr
naoueit Tpyoku 3azemiet. I1 N haan pene
. TIpn Takom coepuuelt ¢
nast eMKOCTh ychJaTens Gyaer paBna 8 i stpata pxoa-

Konnexmop

ud  Konoyebod
Cur Jﬂ!lfglzﬂ%u

e C C= C,m: ! Cns: + (C.ua +Cy - CL’K)(]”"KN)! (28)
" — EMKOCTb MEX/y MHLICIbI it
CaocTs y 0 nepeaaroeit Tpy6Ku H KoJ-

C,s — e
w5 MKOCTb MEXAY Muluel
1bI0  nepess ii
KOJIbLIEBbIM 3JIEKTPOAOM; peaniouel TpySkir
C,— MOHTaXHasi eMKOCTb;

Ky— ko3
¥ HUHEHT JeHHsT K
ol YCItieHHs1 KaTOAHOTO NOBTOPHTE/Is, paB-
HBLIT H
1 —_—
+ SR,
S\ — xpyru3na aamnst J,.

Ecy
Heris 'LI;IU)I’:::TL:, qTOC K, 6ausox  exunnue (nanpusep K, = 0,9)
Tere ¢ oﬁb]lu;bll\‘;'Oon EO?ATOM ciayyae GyneT Melblue, uem {% yeu,Jm’
. M M H Haxe ueMm B yC .
BxogoM. B 3écmm'rene C OGBIUHBIM nxonog HIITEAE € RackoMHbIM
= Cuit-C,
wtCoo & Cu+ Cow + Cog (1+K)), (29)

rae K, — coct
y ABJSICT HECKO.
HbIM BXOZOM IbKO efHHHIL B ycummrtene ¢ kackon-

Czc.m: ‘{_ C.u ‘!‘C < C R
s T Gt Gy C,.g(QT 7"1) (30)
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TakuM 06pasoM, NPEHMYLIECTBO CXeMEl ¢ «KATOAHBIM» BXOAOM
3aKMIOUAETCS B 3IAUKTCABHOM CIIHKEHHH pxoanoit emkocti C
YCHIANTEIIS. -

Haiinem conpoTHBJeltic uyMos Ru, npHBefeHblX K BXOLY
ycuauitesas; npu 3TOM GyneM CuliTaTh, UTO LIyMbl co3paloTes
ANOLNLIMH TOKaMH nepsoil i BTOpOIi Jiaml, a TaKKe conpoTHBae-
JieM Harpy3Kku nepBoil JaMmbl (cM. puc. 4).

OGpamasch K SKBHBaJIENTHOIl CXeMe KATOAHOrO MOBTODHTE.IR
(cm. puc. 5, cocTansag ypapliehiil Kupxroha ¥ MpoOBOJLa BbIUAC-
feHust, AHAJOTHUNbE  BBIUICICHHAM npenpiayuero maparpada,

nafigem:

1P 1
[1 + m] {le + R“"-![_l -+ S1Rg + E

_#if

Rm =- . 1 i
|1+ s+ i

TAe Py — craTHUeCKHiT KO3(QPUUHENT yCHIeHis nepsoil JaMnbl;
Ry — cONpOTHB/CHNE UIYMOB BTOpOIT JaMMbl.

(31)

1 . .
Yuuteisast, uto —— L1 1 410 nocaeAnHii ujeH, CTORLLMI
&1
B (UrypHbIX cKkoBKax BhipaXKeHHs (31), obblunio Mas 1o cpasue-
HHIO C JBYMsl TIEPBLIMH, B UEM Jerko yGeaHTbCsl, NOACTABHB KOH-
KpeTHble YHCAA, MOMHO HanncaTh
. Rue
Ru = Rlu1 i Z‘:’ . (32)
I\;'

Ecin yuecTb BiHsHHE «eMKOCTHOTO [eIHTEA» B ceTouNoil uemu
KATOIHOFO NOBTOPHTEJS, COCTABJICHHOrO u3 emkocteil ceTka —
KaToL H ceTka — 3emas, TO pesyJibTHDYIOUICE conpotkBiense Ru
oxkaxetcs eie Gojbie, UTO H TIOATBEPIKAALTCS IKCNEPHMEHTOM

/1. 8).

3 Texunka Teacauacuus, 24

33
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quTa}lsnM o(ﬁc%?;:r,u Ru YCHANTEAs! ¢ KATOLHEIM BXOZOM Gosbitie
ury BJelHe MWYMOB OGbIY ; )
e oD y GBLIYHOTO YCHJHTE.IS), WTo

3. Kpurepuit «iuymoBoro kauecrsa» nepegatouieit Kamepol

Mepexona

¢ g TlOM épy;y;;cggzgangmo ApeABaPHTENBHBIX YCHJHTEJIes:

eMOro HMH LIyMa
BUTbCA Ha BLIGOpE MOAX AIYNOBOrS KavEeTas
xoas

S wanene P ASILUEro KPHTEPHS «IIYMOBOTO KauecTBas
Tak ka i

Som 2K onxl(o u}j(:}:xsgrggnnepeualomeu KaMepbl TeM Bbille, ueM

1aja K WyMy Ha e ) np

oot [ymy e Bbixode (¥

iy H TOM e TOKe CHIHAaJA i. . Ha BXOZE, TO (S:;m,r't{f))mgp"

6bITh NpONOPUHONATLHO ﬂ'ﬁ *
C; . le maxne

v mggy;on CTOPOHDI, HeM «MeJbye» IIyM, TeM OH MeHee 3ame

PAXEHNH, a C/I0BATeIbHO, Sy 10JKHO GITH n[::c‘rxo‘pu“:l:)H

HajdbHO - ( <
- 3mech  ©, — AAHTEJBHOCTS ONHOrO SjeMeHTa pa~-

JIOKEHHS H306DPaXKeHUS, paBHAR —— - ;

Aauren s
bHOCTb IYMOBOTO BbIBPOCA, PasHAt — ; o — Cpe
CTOTa CMeKTpa MIyMOB. " P

MpakTuuec
KH KDHTepHiT «ryM
0BOrO  Kau
YROBHO BEIGPATH CAEAYIOWIMM 06Pa3OM: ectea» S kawepet

Tw— HauBeposTHelias

S - ':'{amxe LY PLY
0 le smake  Oxage © " (33)

Hanuune Muoxutens l/ ZRT

17.

MO3BOJISET HECKO.IbKO YNpoCTHTE

BBIYHCIICHHS,
Tak Kak
Duare = %Ut : a5E
rie U, —
Vil ¢ waxe— 3HAUCHHE CHTHAJIA Ha BLIXOZE yCHAHTENs 11
. ;c)géta:e HauboJsee SIPKOfT Touky H306pa)KeH‘Hl:l“l e
xoune ;ﬁﬁaﬂpa'mqnoe HaNpsiKeHHe LiyMa Ha Bl
JHTEJIST IPH  nepe, i
ay ii
TOUKH H306pakenHs, pexaue ttaudonee apko

S = Yeware | o kT
4 ie waxe O suxe G e (34)

* y "
Kasantistlt petGop K
s putepust § 3K
Xoas u3 nonomennfi oGuwefi 'rcoplz)mr cnl;ﬂ-;flo o oGoetiosat, Gonce crporo, ne-

34

npe/iBapHTEeIbIOTo  yCIAHTes,
TPYOKH | «4acToTHOIl XapaKkTepHCTHRH»

TPYOKH.

1043R002500130009-7

yro So snasercs (QysKuued napamerpos
yposiisi  IIyMOB  nepeaalouielt
npleMuoil TeneBHINOHHOIT

fla.nee Syaer BHAHO,

4, TipeaBapHTEABHbIA YCHIUTEND Ge3 NpOTHBOLIYMOBOH

KOppeKunH

ILns Toro uToGhl ONPEAesHTL So, 11€06X0MMO 3HATH (PYHKLHIO
CreKTpaLHoil MJIOTHOCTH L1yMa F (w) Ha BeIXOAE MPCABapiTeIh-
floro ycmjuTess 1 cro Roa(pHUHENT Tepefaun  (M3MeHeii

B CTPYKTYype 1lyMa, CO3/aBacMbie npuemnoii TeJIeBH3HONNOI TPYO-

Nocnedyrouue Kacxkadst
npedbapumenionoeo
younumens

epos anepryphi, MOMHO YUeCTb,

KOl BCJIEACTBHE KOHEUHBIX PasM
KOI((PHIIEHT nepenayn ycHsiil-

BHIOpAB HaMJIEKALIM obpa3som
Tens).

PaccMOTpUM CJefyioliie ABa clyda: a) anepTtypa npuHemuoii
TesieBH3HONIOIT TPYORH HE BHOCHT HCKaxeHiit; 6) anepTypa npuem-
1Ol Te/ICBH3HONHOIT TPYOKH BIOCHT HCKAKEeHH.

NpUEMHOL MENEEIIIOHHOL mpyoxu

a) Anepmypa
He BHOCILM UCKANCEHNL

Haiizem (QyHKUHIO cneKTpaspHoil MIOTHOCTH ILyMa F(w) na

BbIXOfG NPEABAPHTCJILHOTO  YCHJNTEI, nns  uero oBpartHmcst

K puc. 6.
Kak 13BECTHO, MOAYJb cor}pomBJleHHﬁIZ(m)lsxonnou

yCuanTes OHPEAEJISIQTCE paBEHCTBOM

ueni

R
|2 N = e (35)

35
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hpuueM pemmupHa R BEGMpaeTca Takum 06pasoM, uToGbl Ha ua-
CTOTE ® =4y COOJNIOAANIOCH HEPABEHCTBO
12 (@ uanc) |
AZlwanel ] . (9, 35a
HO—— (852)
ﬂJIiI TOTO 4yTOOB! chpalm’rb YaCTOTHYIO. xapal(’repnc‘l‘nky npeu-
BAPHTJILLOTO YCHANTEJs DaBHOMepliOii B npeaenax 0= 0 yper
B OJAHOM H3 KaCKaloB ﬂpOlI3B0}l"TCﬂ l(OppeKu.lm, npu 3TOM 1(03(])‘
puument yeunenua yeuantens K (w) BHIOMPAETCA U3 YCIOBHS

|2 (w)] | K (0) | =] | = const, (36)

rae | x| — KoaPuLUHEHT TPONOPUHOHATLHOCTH MEKAY Hanps-
xenneM U, Ha BHIXOAHBIX 32XHUMAaX YCHIHTENS H TO-
KOM ClirHaza i, ¢ mepejaioumei TPyOKH (fc=—l.—’).
¢
Pemast (35) u (36), naiinem

K@) =1 VitRe G, @7)

Yunutsizasi PaBHOMEPHOCTb chekTpa QuiykTyaluii  aHOAHOro
TOKA MEpBOii JIaMNbl NPeABaPHTENHHOr0 YCHJINTEs, HaiileM cpea-
Hee 3HaueHHe KBalpaTa HAMPSKEHHsl WIyMa o2 Ha BbIXOJe yCH-
JIHTEs, 06YCAOBACHHOrO (UIyKTyaUHaMH ailoJHOTO TOKa:

d= [ ZRTUPR (1) RrCtut)de.  (39)
0

Cpepiunil KBaapaT HANpPsOKEHUs WyMa o% OOS3aHHLIE CBOMM Mpo-

HCXOXKAEHHEM aKTWBHOIl COCTaBJsIOLeli cONpoTuBJeHus R BXod-
HOIl UenH, Ha BLIXOAE YCHJHTENs Haiizetcs Kak
‘“.smh‘chT
=" ZElRe[z()]iK(v)Pdo, (39)
0
— R
rae Re [z (w)] = T RiCTs — AKTHBHEA COCTABAAIOMAT  HMIE-
naHca z. -
Ha ocHoBaHHH H3JOXEHHOrO Bbillle HalaeM

®pnaxe

a2 =f F (w) dw,
0

kT | k2 R
F(u’) = TJQ ! (1"11"%“"{" leRCﬁ‘”‘z> .
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TTosyueHHOe BbPaiKEHHe CUPABEAIMBO JHIIb B TOM Ciydae, ecait
cama nepezalowas TpyOKa 1e BHOCHT IYyMOB (ecsin ke BHOCHT, TO
B 1ero BOMAGT elie uJeH, YUHTHBAIOWHii WyM TPYOKH).

Yno6lo XapakTepu3opaTh YPOBEHb LIYMOB TpyOKH i, HEKO-

TOPBIM SKBHBAJCHTHBIM TOKOM AHOAA io, KOTOpHIil, IpoTeKas 8 pe-
JKHMe TeMNepaTyploro orpaHHuelis, CO3AAET WyM

?2—-= 0Ly Oyare (42)

w I3 '

rae e — 3apsa anekrpona (e=16- 10719 ), T. e. xapaKTepu3o-
BaTh MOAOOHO TOMY, KaK MPHHATO LIYM YCHJIHTEJIBHOI JaMnbl Xa-
]PaKTepH30BATH HEKOTOPLIM LIYMOBbIM COMPOTHBJICIHEM Ru[J. §].
[puinMas BO BiHManHe BHIIEH3JIONKEHHOE, (QyHKUHS CReK~
TpaJibHOIl NJIOTHOCTH yMa F(w) Ha BBIXOAE NpPEABAPHTEJILHOTO
YCHJINTEJIS C yueToM iuyma Tpy6ki Moxer ObiTh MPEACTaBICHA

B CJCAYIOLICM BHAE
%T | k| (Rei‘,

Rll DI )
Flo)=zg\gmr 1+ + 4 Rus RC-m-) . (43)

OTMCTHM, UTO XapaKTepHOii OCOBeHHOCTbIO F (w), B cayuae,
KOrla TipHMeHeH ycHauTedb Ge3 TPOTHBOLIYMOBOI} KOPPEKLH,
ABJSIETCA papHoMepHOe pacnpejesieHue BO BCeH foJ0ce BUACO-
YaCTOT.

TMepexoasn K BEIYHCACHHIO So («l1yMOBOTO KauecTsa» Kamepht),
paligem o H o .

0

U |/Reiy . R Ry R
I= T? ,.<1_7T7* i 1 ‘I_';eil) Wyare T _ml_ —_‘3 umsc] H (45)

(46)

RmIRCz“"MaRC] . (47)

1
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Moxcrasass Haiigennsie suavenis o i oy B ypasuenne (34)

Up s
I yUNTBIBAS, UTO - k), noayuns
€ MdRe

So* =m— (48)

) .
Y50 yare

Paccyorpun npnsep Ne L.

BHIUHCAHM LIYMOBOE KauecTBo» So Kamepbl Mpif YCJOBIH, UTO
nepBblil KaCKaa NPELBAPHTE;ILHONO YCUSIUTENS BoiMo.IeH Ha JlaM-
ne 6HISI 11 B Kxavepe npHuyelicna TpyOKa CyncpHKOHOCKOMN.

B stom cayuae Ru 200 oa; Cug=14" 10-%;
Cox =2 - 10-2¢5; S, = 6,5 nals; Cus= 3,6 - 1072¢5;
Coo=7,3- 10723 0y~ 25 - 5 - 10°padjcer;
npumem C, =6-10-2¢; R- 620 ox; K= 4.

Bysea cuntath, uTO liyM flepeatouwleii TPYOKI IKBiiBajielTel
1IyMy, CO34aBAEMONY TOKOM Auona iy = 10-%a B pexxume TeMnepa-
Typiioro orpanuuenus [J1. 6].

Boiuncsis, NOJyUHM

oali2 @

= . 10-8 . =

So=1,89 - 1070 70§ mpi 2TOM =" 0,495.
3aMeTHM, UTO NpHMEHEHHe B 3TOM Ciyuae Gosee CoBepluenioil

cxeMbl BXOZA (HampHMep, KACKOAHO WM KAaTOAHOII) He laeT 3a-

METHOTO YBeJIHUEHHs «LYMOBOTO KauecTBa» KaMmepsl So.

6) Anepmypa npuemroil mMeAesi3UOHHONL mpybru
BHOCUIN UCKAHCEHILS

B ofuicM ciyyae, KOTAa NpHeMHas TeleBHsHoHHasn Tpy6ka silo-
CHT JHHellHble HCKaXKeHnsd, 06yCﬂOB.7lCHHbIC KOHEUlILIM Pa3MepoM
anepTypHl, H3MEHEHMS, Bbi3blBaeMbie HMH B CTPYKType LWyMa,
MOMCHO YY€CTb, €C.TH ](OBQ)(I)HLLHEHT nepefayvn £ yCHJAHTE/s yMHO-
WHTL HA w)2

8_(‘-3_) )

w2
rie e“(?) — MHOXKHTE/Ib, YUITHIBAIOULHIT AHHEliHbIe HCKAMKEeH IS,

BHOCHMbIE anepTypoil TpHeMHOIi TeneBH3NONKOI
TPYOKIi,

Q — 13Kk Ha3biBaeMas nNpusBejeliHas yacToTa anepTyphi
(vactota, Ha KOTOPOIl MPOMCXOAHT 3apaa anep-
TYpHOIl XapaxkTepHCTHKH B € Pas),

3
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CnekTpasbHas (yHKUHS WyMa NPH 3TOM MOXET GriTh HaiineHa
KaK

Flo)=22T1l (Rel o1y Ru g R, R C0?) & o)

3Hauenus ¢ H ©] BHUUCAAOTCA TO TeM Xe GopmynaM, 4TO H
panbuwe, Tpy 37oM T 1 O BHUHCASIOTCS CARAYIOLLIM 06pazom

}=%{(R2;I}] F1 Jf"%‘):—gvrzz'(b (2 m"é""’) .

—_ Vuake \2 \
- RR [}/ 2 (o tame) g e o = (s0)

0= {4 (5 14 B (=5

“yake

praree i A (a(2p)]). on

Kak u paubuue,

0
So=

ok} *
Y32 0 oke

Paccmotpum npumep Ne 2.

Tycts napaMeTpbl NepeAatotllei TeJieBH3HOIION Kamephl GyayT
Te e, YTO H B NPeAbIAYLIEN NPUMEPe, HO NPHEeMHAs TeJeBH3HON-
nas TpyGKa BHOCHT HCKaMXeHHs

Q=9x.5.10° padjcex.

Haitnes So ¢ yueToM u3MeHeHuii B CTPYKType WIyma, rnoJiydaio-
LMEXCST 33 CueT KOHEUHBIX Pa3MepoB anepTypbi npreMmHoii Teaesi-
3HOHHOH TPYOKI.

Boiuucans, NoJydHM.

%)
1

So=1,82-10-%;

=0,364.
AMaKe
HecMoTpsl Ha TO, YTO YPOBEHb LIyMa NO CPAaBHEHHIO C MPElbl-

RyLUM CJyyaem YMEeHbLIHJICS (¢ TPONOPLUHOHAJbHO VY, a Y
YMEHBIIHJIOCh), Sp BbIPOCAO  HESHAUHTENBHO. [Mpousousio 3TO
w

noToMy, 4TO TaKKe YMEHLIUMIOCh, MWIYM cTan Gojee
Manc
KPYNHO3EPHHCTLIM, @ CRIENOBATELHO, U Gojiee 3aMeTHBIM.

39
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5. TpeaBapHTE/bHbIH YCHITHTENb C npocro# nporusomymonoi‘i
KoppeKuHei

Tlepexoast K HCC1eI0BAHHIO NpeABapHTEJILIOro  yCuanTed
¢ npocToii NpOTHBOILYMOBOIT Koppexuieil, o0patim BuuMaHile ua
TO, UTO Pa3HHIA MEXAY HHM 1 yCHAHTEJIEM Ge3 NPOTHBOLIYMOBOIl
KOppeKLUHH (hopMajibio COCTOHT B pa3anuxofi BeauunHe Harpy-
30unoro conporipdetnst R [J1. 1]. B cayuae ycuinte. ¢ npocToii
NPOTHBOLYMOBOIT KOppEKuHeil Beunia R BLIGHPAETCS BO3MOXKHO
Gosibuieil (MPaKTHUECKH COTHH ThICAY oMOB), 3aBaa e uacToTHoil
XapaKTePHCTHKH, KOTOPbIil npi 5T0M noslyyaeTcs, KOPPeKTHPYeTCs
B OMHOM 113 OCIEAYIOMIX KaCKajon yCHIHTEAs.

Yseauuenie  €O-
npotiBieHns R, Kak
H3BECTHO,  NMPHBOAMT
K CHHXKEHHIO LyMOB
Ha BBIXOAE YCHIHTCY
jis, a TaKxe K CHE
JKEHHIO BJHAHHA LIy
Ma Mepsoil  Jamnbl,
nockoabky poct R
NpHBOAHT K  POCTY
BXOHOTO CHPHAJA.

Bougy Toro, uto
NpHHIHNHAIbHAS CXe-
)2// Ma ycuauTens ¢ npo-
.-,/ ] cToii  IPOTHBOLIYMO-
gy R 0 Boit Koppexieii co-

jgm Devedaduti Py BrHajaeT co  cxeMmoil
\ HEKOPPeKTHPOBAHHO-

N
i5=10"%
NN \ TO YCHJINTEAS, YpaBlie-

7 [ _ 3 L oweey Husl, BbiBeJCHHbIE Bbl-
we aas F(w); Y; O;
Puc. 7 So, oCcTAIOTCH B CHJIE,
Tem 1ie Menee 60.Tb-
e KOJMHUGCTBEHHBIE H3Meleins R NPHBOAAT K CYLIECTBEHHLIM
KauecTBEHHBIM H3MEHEHHSM, HAa KOTOPbLIX Mbl 1 OCTAHOBHMCS.
Bo-niepBbiX, CNeKTpasibias (pyHKUHS wyma F (w) Ha BbIXOAE
NPEABAPHTEIBLHOMO YCHITENR ¢ npocToil npoTHBOMYMOBOIl KOp-
pekuueil OyHeT 1MeTb DE3KO BeIpaXkenublii noAbeM B 06JaCTH
Bpicoxux yactoT {(puc. 7). Hamune noavema F (o) B oGaactd
BBICOKHX UaCTOT NPUBOMIT K TOMY, UTO ;«‘2— pacrer, T. €. MWYM
MU
cTanoBHTCsE 60J€e MEeKOCTPYKTYPHBIM uf,”rc.:lenouaTe.nbno, MeHee
samertHbIM. Takum o6pazoM, yseaiuenne So, KOTOPOE IIPH STOM 13-

40
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Galomaercsl, OOYCJIOBJIEHO, C OfHOIl CTOPOHH!, YMEHBLIEHHCM
N - w
5 (POCT Yuare)s @ C APYroOi, — yBesnueniem ;‘—.
Mane

Paccmorpum npimep Ne 3.

BHIUHCIHM  «LIYMOBOE KauecTBO» So Kamepbt mas cayuas,
KOTZa BCE NAPaMeTpbl NPEeABaPHTEbIOro ycuauTeAn Te MKe, uTo
p npumepe Ne 1, no R == 105 om (emKoCThb MOHTaxa C,, a cheno-
paTedabiio, I BXOANAs EMKOCTh B3ATH! npeAnaMepeHio HECKObKO
3aHHKENHBIMH) .

[1poBOAs BHMHC/ICHHNS, TIOMYHHM

[
90N ‘-l
1
o /2

S,=1,34-10"

npu 3TOM ;';"—c=0,64 {cp. c npinepon Ne 1).
MAR

Taxuy o6pasod, S¢ B paccMaTpiBacMOM npumepe NoJyHaeTes

1 7,1 pasa Goilbue, teM A5 caydas HEKOPPEKTHPOBAHHOTO YCH.IH-

teasi. OGpaTHM BHIMANHE Ha TO, UTO 3 OKA3bIBAETCS MElblie BCEro

3 5,45 pasa, octa’bias H0Jf BbUIFPHILA ofycJloB/ieHa POoCTOM
o "

_9U Ajanoriunbil Pe3yabTaT NOAYUNTCS 1 Mpi yuere usme-

“.uwake
Hellil, BIOCHMBIX anepTypoil npHeMHoii TeJsleBU3HOHHOIT TPYOKH.

Ha puc. 7 npuBedeHbl KpHBbIC creKTpaibHOil (QyHKUHH F(w)
jla BBHIXOAE TPCABAPHTEIBHOTO yCimuTens ¢ npocToil  NpoTHBO-
1y MoBoit koppekuteit. Kpusas 1 npenacrasasieT coboii cnekTpanb-
nyio ¢yuxumio £ (o), COOTBETCTBYIOULYIO NapaMeTpaM nepenaio-
Ll TeJICBH3HOINOII KaMepol, NPHBEAeHHbIM B npunepe Ne 3. Ecain
BXOA ycHANTETS C npocToii TIPOTHBOUIYMOBOI Koppekuueil BbINOJ-
HHTD 110 CXEMe C KaTOAHbIM nosTOpiHTeaeM, TO F{w) 6yner umetsb
Biifl, TPEACTaBJelbiil xpupoit 2 (R, = 2000 ox). Ha stom xe
pucylke BIHA 10 WYMOB B F{w), ofycnosnenuas COTPOTHB-
Jennen R 1 nepeaaowieil TpyGKOii.

Ha puc. 8 mpuBeaelnt KpuBble CNeKTpatpHbIX (QyHKIME Fw)
a8 ycuamreas c npocroit NPOTHBOLIYMOBOIl Koppexueii, B KO-
TOPBIX yuTClibl H3MEHEHHS, BHOCHMBIC anepTypoii npuemioii Teje-
su3sionoit Tpy6kn (€= 2%+ 5 ]0“%‘—”‘]. Kpusaa I cooTsercrayer
ciyuato, KOTAa BXOA yCuiHTedn BHITOJIHEH 1O OBLIUHON CXeMe.
Kpupas 2 COOTBETCTBYET Cilydaio, KOrjla BXOJ YCHJNTEsl BbiNOJ-
HeH 1O CXeMe C KaTOAHblM NOBTOPHTEIEM (R = 2000 0at).

M3 paccMOTPEHHbIX KPHBbIX TIPHXOAMM K BBHIBOLY, YTO Npume-
HetiHe KaTOANOrG NOBTOPHTENs 03BOJACT upe3BbIuaiiHo CHABHO
YMCHBUIHTL [0JIO liyMa Ha BLIXOAE YCHJIHTEA, OOYC/OBICHHYIO
ApOGOBLIM sppexToM nepBoii Jiammbl fymenbienne npoU3BEACHHH
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R.C? npuBOAHT K yMEHDbLUEHHIO KOMIIOHEHTOB 1IyMa JiaMnbl; CM.
ypasuense (43)]

Ha puc. 9 npuBeAeHo <ewmeiicTso 3apucumoctefl So OT RuC?
s CAeRylolnX caryuaes: 1) i2=0; 2) i=0,6 - 107%; 3) is=10-%a;
4) ip=1,5-10"% (npoune AanubIe e e, uto B npumepe Ne 3).

/

)

m’f[ xT#’IZ ]

744
4 ////////\
klllyu nepedagujel /’///////,,
mpyoxu N % %7
) \)\ 3 19=10 5:1 \

Puc. 8

Ha puc. 10 npuBeleHo anajoruiioe cemeiicTBO 3aBHCHMOCTE
2151 TeX JKe MAHHBIX YCHJAHTE/S, NpHUCM 34ech yuTelibl H3MEHEHHS
B CTpYKTYype liyma, Bbi3biBaeMbie anepTypoil NpHEMIIOi TeAeBH-

3HOHHOI1 TPYOKH (9 =97 5 * 10“13;—”) .

2107,

—

—

]
Ruwl?

15407 gu-?

Puc. 9

TpiBeaeHHbe  3aBHCHMOCTH NpeACTaBJSIOT OCOOBLl HuUTEPeC,
1aK KAK MO3BOJSIOT OLEHHTb BO3MOXKHOCTH, BEITCKAIOLME U3 TpH-
MeHeHHsi GoJee COBEpUICHHBIX CXEM BX0Aa (kackonHOIl WK Ka-
TOLHO!). YUHTbiBas, TO HCNONE30BaHHE YNOMSIHYTHIX CXCM BXOAA
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NPHBOANT K YMEHDLLICHHIO Npon3BEAeHHs R.C?, T.e. B KOHEUHOM
HTOre — K YMEHDLIUEHHIO KOMMOHEHTOB WyMa namnbt {cM. ypabue-
e (53)), 3aMeTHM, uTo Aaxe 3HaunTebHOe yMeHblIeHHE wC?
npu HaJHUHH LLYMOB TpyGKH He 1aCT CYyULeCTBEIIHOTo BbIMTPHILIA
B So. Tak, nanpumep, npu 3amene o6Liutoro BXoAa Ha KaToMbIi
¢ R,=2000 om (ecam yuecTb anepTypy TpyOKH), Sy Bbipacrer
npumeptio na 5%. TIpumeueniie KACKOJLHOr'O BXOZ@ JaeT elile Metb-
it npupoct So. OObACHSIETCS 3TO TeM, uTo, y6upas wyMm Jamosl,
ML TEM CaMbIM YOHpaeM  «BbICOKOUACTOTHYIO? nomexy, T. €

So
—

| et

0 510 a2

Puc. 10

«yKpymIsieMy WyM 1i JAC1aeM ero Gosiee samerHbiM. Ecan Obt yaa-
J0Ch  JIHKBIAKPOBATE WIYM, co3aBaemblil nepefatoLueit TpyGKOii,
KOTOpHIl  OpHENTIPOBOUHO XapaKTepusyem  9KBIHBANEHTIbIM
iy~ 10-%a, 7O mpu cxeme C OGbIUHBIM BXOAOM TOJYUYHJIOCE (¢33
yesnueyte So NPHMEPHO 11a 45%, NOCKOJIbKY HYyM TpyOKit paBHO-
Mepio pacnpenesieti no BceMy [ManasoHy uactor (ym CcO CrieKT-
poM, paBHOMEpHO pacnpeneseHHEIM [0 BCeMy AHanasoHy 4acrtoT,
obpasyer Gojee KpynHyio W, chefoBarenbho, Gosiee 3aMETHYIO
TIOMeXY, UeM WIyM CO CMEKTPOM, COCPEAOTOUEHHbIM B 06.18CTH BbI-
CORMHX 4acTOT).

Ha puc. 11 mpencras.eiia 3aBUCHUMOCTb So OT R Aas pasnud-
JiBIX TIEPEAAIOIINX Te/eBH3HONHBIX kamep (B NPHBEAGHHBIX KPHUBLIN
yuTteno BaHaAHKE «UaCTOTHOI! XapaKTEpHCTHKHY npHeMHOit TPYOKH).
Kpusas I cooTBeTCTBYET Kamepe, B KOTOPOil NpuMeHEHbI YCHANTEID
¢ OBBUHBIN BXOJAOM H mepefalouias Tpy6Ka CynepHKOHOCKOMN:
R.C2=12,8 - 10-2 oat- % Q0= 10—6a. Kpusass 2 COOTBETCT-
syer Kamepe, B KOTOPOil TpIMEHEHb YVCHIITEND ¢ KaToa-
WbiM  DXOZOM H  Tepenaomasn Tpy6Ka  CyNEpHKOHOCKOI:
R.C+2,16 + 107 ot~ % o =107%. Kpusas 3 cooTBeTCT-
pyer Kamepe, B KOTOpOfi NpHMEHEHb! ycuanTeab ¢ KACKOAHBIM
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BXOAOM 1 TpyOKka THNA BHAUKOH: R.C*=5,9:10~2 o4 - f%
iy="0,5 - 10-Sa (B3aTO OpHenTHpOBOuHO), Kpnpas 4 cOOTBETCT-
ByeT Kamepe, B KOTOPOil MPHMEHEeHH YCIINTe/b C KAaCKOAHBIM
BXOJOM M THOOTeTHUeckas nemymsumas Tpybka: RuC*=
= 5.9.10-2 os. g% ip=0.

S

]
7
=1

R
210° “0° 610° 810° 0%

Puc. 11

PaccMOTpeH#e KPHBBIX NPHBOAHT K MBICIH, YTO YBejHUEHHe
BXOJHOTO CONpOTHBJIeHIsi R NpeNBapHTebHOrO YCHJIHTENS BbILIE
COTHH ‘THICSIY OM He MOXKET AaTh CYIMECTBEHHOTO yBesHueHust So'.
TIpaKTHKA LEJHKOM TOATBEPKAAET CHEJNAHHbIl BLIBOA. JHeiictai-
TeJibHO, HH yBequueHne R cepx 10% ox, nu npumerenue Gojee co-
peplieHHOl cxembl BXOAa (HampuMep, CXembl C KaTOLHbIM NOBTO-
pHTEJIeM) He 1acT .CYULeCTBEHHOTO BhIMTpbIlIA B YPOBHE LIyMOB
Kamepbl.

Taxum 06pazoM, Ha OCHOBAHMH NPOBEIEHHBIX HCCJACAOBAHHIl
MOMHO caenaTh caeaywownii soiBod. ITpumenenne Gosee cosep-

1 D710 ewe AHWHIT pa3 NMOATBEPXKJAAeT TO, WTO IIYMaMi neperalowicit
TPY6KH, B CAyuae npiMeHEHHs BHICOKOWYBCTBNTE/NbHBIX COBPEMEHHBIX YCH.il-
Teqeli, npeneOperaTh Heab3s,

44

Declassified in Part - Sanitized Copy Approved for Release

[IGHHBIX CXEM BXOJAA MOMET AaTh CyLUeCTBEHHOE yBeJHueiie «iy-
MOBOTO KauecTBa» Sp KaMepbl,— YTO 3KBHBAJIEHUTHO YBEJHKUCHHIO
Dyaxe— B TOM CJlyuae, KOr4d OAHOBPEMEHNO C STHM NpHMENACTCH
MaJolIyMAIas nepealomas TpyGKa u yCHIHTE b HMeeT Govbluoe
BXoJlHI0C conpornzienye R.

6. TpenBapHTebHbI YCHAHTEND, BEINOJIHEHHbIH MO CXeMe
CJIOXKHOI NPOTHBOIIYMOBOH KOPPEKLHH

Ha puc. 12 npencrasaelia cxeMa NPeABapHTENLHOTO yCHAHTENS
co caokHoil mpoTuomymoBoii koppekuueii [J1. 2].

OnpenesiM (PYHKUHIO CNEKTPajbHOli MJIOTHOCTH WIyMa F ()
Ha BbIXOAe MPENBAPHTENLHONO YCHANTEs, A5 Uero naiifien kos¢-

ocnedyrouue
racxodol

npedbapumens-

HO20 younumens|

Puc. 12

(MUMEHT niepefayn BXOAHON uemt Kyx{w) u xosdduwenr yeune-
wns yeuwauteas K (w). Kospduuuent nepefadit BXOLHOH LernH
*K,+ () ecTb He 4TO 1l0E KAK OTHOLIGHHE HATIPAKEHUS ClirHaJa Ha
cetke Jannbt J; (U, ax) X TOKY CHrHana i, ¢ TPYOKH:
U,
Ko (w) = 52, (52)
Cocrapasisi ypasHenne Kupxroda aist BXOLHOI ueny (puc. 13),
6yaem HMETb
Uipe = iRy =iy tiy =it ig) |
i 1
_. b, — &
Ul - JoC,* Uc ax j—uC2 ) l} (53)
Urox = Uy —jo - Liy— iyr. J

Peurag 1x, Haiigem

2 (54)

I == .
Ko () V (= 2L Ci- w?C,CorR? + (wCyr ~w’C,CaRl+wCoR+aCIR)?
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Inst Toro uroGbl NMOJYUHTb HA BHINOAE YCHIIMTES BHACOCHIHA
Gea nckaxenii, kos(uuuient ycuaenns yennrensn K (w) nomien
YROBJIETBOPATE TPEOOBAHHIO

| K (w) | * | Kox(w), === const (55)
2O BCeil NOJOCE BHAGOMACTOT (T. €. siHneiiHble HCKaXeHus, BO3HU-

Kalolie BO BXOAHOII LEMH YCHAUTeNIs, Aajee KOPPEKTHPYIOTCH
B CAMOM YCILHTENE).

1#

= l is I y Uebz

Ly

Puc. 13

Peuras (54) n (55), Haiizem

- —1&1 = .
K| = V(1= 0?LC1 — @2C1CrRY + (wCyr — “ICLCRL + 0C2R + wCiR) (56)

Teneps, korza ussecteH' K (w)| Momuo nepefiTH K Henocped-
CTBEHHOMY Onpe/e/ieHHIO (DYHKIIH CReKTPaIblioil NI0THOCTH WyMa
F(w) na BbixOZe NpPeABAPHTEIBHOTO YCHJHTEIR:

F (0) = Fyc (w) iK(u)) [2, (57)

rae Fae () — (QYHKUHSA CNEKTPaJbHOil MJIOTHOCTH WIYMOB, NpHBe-
ZIEHHBIX K CeTKe nepsoii Jamnel yenanteas (J,).
B cayuae OTCYTCTBHSI IIYMOB mNepeialowleil TeJeBH3HOHHOIl
TPYOKH ’

F“ (u))=FQ (u)) i—f“.,(m\ . (58)

rae  Fgr(»w) — KOMNOHEHT  (DYHKUHI  CMeKTPajibHON NJIOTHOCTH
wyMa, npHuBeNeHHOro K ceTke JIy, KoTopwlii oByc-
J10BAEH aKTHBHOI COCTaBJSIOHIEl CONPOTHBIEHHS
Harpysku Memjay ceTkoil JI; H ee Katoaom;
F,(») — xomnoHenT QYHKLUHH CHEKTPaJbHON MJIOTHOCTII
iyyMa, NpHBENEHHOFO K ceTKe JI;, KoTophlii oGyc-
JOBTeH ApoGOBHIM  3(M(PEKTOM aHOAHOTO TOKa
aamnsl J,.

Kax nssecTiio,

Fr(v) =glfT_TRe (z1);

59
Fy(0) =21 Ry, (59)

]
i
!
1
J

rae Re(z,) — aKTiBHAs COCTABJAIOULAs CONPOTHBJCHHA HArpy3Kil
Mexzy ceTkoil i Karoaom Jamnbl JI;.
Jlerko nokasatb, 4TO

Rit - o? @LCI - CIRr — Chry + of CIL2)
(1 —w?LCq - 2CCaRr)? + (@C1r — 03CI1C2LR + wC2R + »C R)?

Re (z:) = . (60)

a R, — conpoTupJeHue yMa NepBOii JiaMnbi YCHJIHTEs.

Pemas cosmecTHo ypassenus (56), (57), (58). (59) (60),
HalileM nocJe HEeCJOXHbIX NpeoGpa3oBaHiii (YHKUHIO CEKTPaldb:
HO#t [JIOTHOCTH HIYMOB Ha BHIXOJie IPEIBaPHTEJIbHOrO yCHINTEIA €O
CJI07KHOIT POTHBOLIYMOBOIT KOppeKLLHeii:

9 .
F(w)= :—g’{—‘: % {@y + ap0® . agot + agn®, (61)

ag=1+"%; 0= CIRr + Clr* —2LC, B

X [C2(r? L2Rr) + R(C, - C)*—2LC,): (62)
a,=CL? + Ru(LC, + C,CorR)? — 2CIC,RL (Cir + Co R+ CLR)] 5
ag= RuCICIR L2

B ToM cayuae, ec/i nepeaiollias TeeBu3HoOHHas TpyOka cama
LIYMHT, ee LIyMbl, KaK H paHee, MOXKHO XapaKTepi3oBaTh HEKOTO-
PLIM SKBHBAJEHTHEIM IIYMOM AMOAA, CO3AABACMbIM TOKOM [p B pe-
JKHMe TeMnepaTypHoro orpaxmuenus. Ypasuenue (61) ocraercs

fIpH 3TOM B CHJIE, OJHAKO, BMECTO ay=1 —;—_1_?5“, B Hero ciaenyer

_ elgR | Ry
NOACTaBHTb @ =1+ ‘2—kT+—R_'

Eci <4aCTOTHAs XapaKTepHCTHKA» NPHEMHOIl TeJeBH3HOKHOI
TpyOKH BIOCHT JHHeiiHBle HCKAXKEHHS B Te/IeBH3HOHHBIT CHrHA,

4T
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y
1ICOBXOMMMO YUNTHDBATE HSMEHEHHs!, KOTOpHe Mpil STOM T0Jy-
yal0TCA B CTPYKTYype wyMa.

lDym(mm Cﬂel(TpaJleOl"l MJAOTHOCTIL WyMa ¢ yuetToMm ITUX H3MEC-
pelit MOXKeT ObITh npeucmmena Kak

K I g (L)
Floy - TR L (g, - gt +- o La(_o)"}e—-(‘—') . (63)

Ha puc. 14 npeacras.ieno cemeiicTso dynKusil cneKrpaabioil
TIOTHOCTH WYyMa F (v), COOTBETCTBYIOLIHX PaA3JIHUHBIM 3HAUCHHAM
i, mpH CICAYOWNX NapaMerpax nepejalouleil TeneBH3NONHON
Kamepol:

C,=11-10712¢p; Co=14,4-107"2¢p;  R.=200 ou;
R=10%0a; r=0; wume=2%5-10%24; L=226- 10-4 2n,
YTO COOTBETCTBYET MaCTPOfike BXOLHOTO KONTYpPa B COOTBCTCTBHH
¢ pexomennauusimu . B. Bpayae {J1. 2].

Tlpi MPORKTHPOBAHHH NPEABAPHTEBIION YCHIIHTENS CO CIONK-
HOfi MPOTHBOLYMOBOIl KOppeKieli, Kak NPaBiiIo, HIKEHe) MOXeT
6 10°— Flw
] [ﬂxT/A’f

5177

: 416 \
N

317

210"

S

!
w
5 20 25-10 *paifcex

Puc. 14

pacnopsakaTbes JHilib BuiGOpoM R 1 L 10 CBOEMY YCMOTPEHIIO,
OCTaJbHBIE M€ BeHUHHbI OKA3bIBAIOTCS TaK HJH HHAYE 3allaHHbIMIL
TTosToMy MpeACTaBAsieT [1auGoJblunii HHTEPEC HCCAedOBaHHE 3a-
BHCHMOCTI MapaMeTpa «lIYMOBOTO KauecTBa» So nepeaatowieli
KaMepsl OT STHX BEJHUHH (TaK KaK 3TO MO3BOJHMT HaiiTit HX ONTH-
MaJibHBIE 3HAUEeHHS)
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T3 falHOM cayuae, Kak 1 eiie, So ORpeASACTCs 13 ypastleria

0
So =~ —
0 - .
X0 e
Oanako Y 1 O 3gech Buipaxalorcs nnaue. Ecan  H3Menenst
B CTPYKType UIymMa 3a CUeT anepTypbl npueMiioii TPYOKH e yuu-
TBIBAIOTCSH, TO
a3 93 yake ay P wage, a6 9 yare 1. 64
. 5 7 J 1 ( )

. 1 :
1 T { Qo Oyare "

= R_l Pl i 7] i
B TOM, Cayuae, ecJiH y‘ll{TblBalOTCil H3MEHeHHs B CTPyKTypg
myma 3a cuet BJIHAHHA ((‘laCTOTHOi“[ xapam‘epllc‘rmm» npnemuon
ronepianonnofl Tpy6i, ¥ u O npriiMalor cIeiylolue 3HaUeHHsI:
.1 afl/ = “aaxe = i "‘.unh'g‘) -
1‘?{‘2‘"?‘1’2 02

[

0 1 { aqofyape | Y2 Olwaxe ¢« M Wuane ;. T6 @8 yake ) (65]
5 T —a 6 i ) } .

©yare

—_ ‘1_1 (m_t;mg) e —2(__L:_,)~]

(2

—-e

s g o0

'[e—e_ﬂ(w"""zﬁy(e 1ot -
12 (Lumne ) 8 (L;_)“)]} (67)

Japncumocts Sp OT L npeicTabjena Ha puc. 15; 3nauenns
OCTadLliblX MapamMeTpos nepenaiowieii xamepbl 1€ Ke, UTO 1 pauee;
TIPH STOM CUHTAGTCS, UTO NplenHast TpyGia lcKaXKeHHil He BHOCHT.
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Ha puc. 16 npexcrasnesa 3asuciMocts S ot L, B Kortopoil
YUTEHO BJIiSIHHC anepTypbl NPHEMHOIl TeJeBH3HOHNON TPYOKH Ha
CTPYKTYpy HabJionaemoro myma {OCTaJblibie MapaMeTpsl Te e,
3gauelrga)n io nas kpneeix I — 6 otnocartes takxe kK puc. 15, 17
18w .

’

A

N

" L — L L
JZ8 W0 492 574 F56-107Cen

Puc. 15

1)y =0

2, =05 . 106a
3)iy=10-6a

4) iy =15 10-6a
5)iy=2- 10-6a
6)i,=25-10-6a

—
S

L
%
164 246 328 W0 492 5A GESI0 e

Puc. 16

M3 puc. 15 1 16 BuaHO, YTO MHHHMAaJibliOe 3HaueHiue So COOT-
BETCTBYeT BeJHuuHe L, OT/IMuHOl OT TOil, KOTOpYIO cjefoBaso Gkl
NPHHATL B JA4HHOM Ciyyae, eC/H ClexoBaThb PeKOMEHHALLiH
. B. Bpayme ' (L = 2,26- 1076 2x).

! T. B. Bpdyae naxoant ontnMadbioe anaveniie L, HCXOAS H3 MHHHMAaib-
HOro YpOBHSl WIYMa © Ha BHINOAC KaMepl, HC YYHTHIBAS €FO CTPYKTYpH
(cmektpa). Msl Hawan onTHMAAbLOe 3HaucHNe L, COOTBETCTBYWOliee MaKCI-
MyMy Sp, T. e. MUNHMaAbHO BHANMOIT TOMexe Ectecrsenno, uto 310 He fiy-
JSIETCA MPOTIIBOPeuHeM,
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Ha pue. 17 npubeaens! 3asucuMocTit 3heKTHBHOTO Hanpsixe-
st JUYMa ¢ Ha BbIXOAE nepejlaomuedi kamepsr (Toulice

-————-B =
)/ 2T i

= ¢T) npn Tex ke napaMerpax kamepst 6e3 yuera nameueiil
B CTPYKType IUyMd, BHOCHMHIX aneprTypoil mpuemuoit TpyGii.

5 : ]

- [2xT /K¢

) L
7% 69610 5zen

iy =0
2) iy=05. 10-6a

/ 3) iy =10-6a
4)iy=15-10-6a

3 N

g ERRN

N

5)iy=2.10-6a
6) iy~ 25+ 10-6a

r—]

;i L
e T R A T
Puc. 18
PaccMaTpHBas PHCYHKH, BIAHM, UTO YCJOBHE MaxCHMyMa So
|ie COBMajaeT ¢ YCJIOBHEM MMIIHMYyMa d.
Ha puc. 18 u 19 npeAcTas.iensl 3aBHCHMOCTH S¢ ot L up
R =10° o Ges yueTa W C yueTOM BAUAHHA anepTypsl NPHEMHON
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TpyGxu (mpoune mapameTphl KaMeper Te e, uTo M panee). 31ech,
KaK 1 B NPEABIAYIHX KPUBBIX, HaG/ioAaeTcs pesko BbIpa<enHbrii
maxcnmynm Sp. Ciienyer 06paTiTh BHUMAIHC HA TOT (akr, uto, npu-
MeHsis GoJpilee 3HAucHNE R, MOXHO ROMYuHTb CYlIEeCTBeHubiit
BHITPDLILU B «LYMOBOM KauecTBe» So TOJILKO Mpi YCJNOBHH OTCyT-

L
e W§ 4o 492 7% 696 0 en

Puc. 19

cTBitst myMoB nepegatoueii TpyGru (ip==0). Ecn xe wmymsl me-
peaoleil TPYGKH HMEIOT MECTO i 3HAUNTEJbHH], TO YBeJuueHHe R
He MO3BOJINT MOMYYHTb 3HAUHTEABLHOrO yBesiueHus So.

He naer 60/1bLIOr0 BEIHIPHILIA B <LIYMOBOM KauecTBE» B ITOM
cayuae H TpHMEHeHIE CXeMbi CO CJI0XKHOIT TIPOTHBOILYMOBO{T KOp-
pexuueil NO CpaBHEHHIO €O CXeMoil ¢ MPOCToil MPOTHBOWYMOBOIL
KOppeKuueii. Tax, uanpumep, 3amena CXeMbl YCHJHTeJsl C APO-
CTOil MPOTHBOLIYMOBO{i KOppeKueil Ha YCHJIHTeNb CO CSI0KHOI
NpOTHBOLIYMOBOIT KOppeKuHeil NpH NPHHATHIX paHee napamerpax
Kamepbl (i = 107 a) mpuBoaHT K pocty So npuyepHo nHa 30%,
TOrAa Kak Mpif OTCYTCTBHH [IYMOB Nepejaiomieii TPYGKH So BHI-
pocio 6ul Ha 60% (3amena R =10° ox ua R = 10% ox B 3TOM
cayuae ellle yBeaHunaa 6u1 So).

3akaoueHHe
Ha ocHoBaHi!l NPOBEAEHHOrO aHadH3a MOXHO CACAATh Cieaylo-
_ lltHe BHIBOABI: i
1. TIpuMeneHse cxeMbl CJOXKHOIl NPOTHBOWYMOBOIT KOPPEKILif
NpefiBapHTENbHOrO YCHANTEJS MOMET HaThb CYUIeCTBEHHBIT Bbi-

urpbil B Sg (4TO SKBHBAJIEHTHO BBIATPHIWY B Yyaxe) NMPH YCAOBHH,
_UTO WIYMBI Nlepefiarollleli TeaeBI3HOHHON TPYOKH MaJbl.
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9. Yeeauuenne R ot 105 no 10° os nenecoobpasuo JHlb NpH
YCJIOBHH, YTO WIYMbI Mepealoleil TEJNEBH3HOHHOI TPYOKH Malbl.

3. C ue/blo MOBLILIEHHS <«lIYyMOBOTO KauecTBa» So Kamepu!
(T. e. CHUIKEHHsI YDPOBHS BHLHMO{I noMexu) 11e06X0THMO paGoTaTh
Haj CHIMEHHEM YPOBHS lIyma nepejalouleii TeJIeBH3HOHHOII
TPYGKH.

B 3akJioueHie NPOBEAEM CpaBlleliHe AanublX 3KCNEPHMENTa,
OTHOCAILErocs K MCCAELOBaHHIO NPEABAPHTEJNbLHOr0 YCHJAHTEJNs! CO
CJ/I03KHOIT MPOTHBOLIYMOBOI! KOppeKuuedl u mnpHBeAeHHoro B AC-
ceprauun V. JI. Bamika [JI. 7], ¢ pacueTHbIMH AauibiMi, BbITC-
KaloliuMy U3 Hateil paGoTsl.

U. JI. Baaukom 3KcnepuMentalbHbiM nyTem Obuio uaiiaeno,
4yTO ONTHMAJbHAs UaCTOTa HACTPOiiku BXOAHOIl uenu npeasapH-
TeIbHOTO YCHJHTEJNS CO CJIONKHOI NpPOTHBOLIYMOBOIi KOPpeKuueil

© .
paBHa MpHMEPHO m,,-—-—]‘%é'—ﬁ‘z—‘. Boiurpbill IO BHAHMOMY YPOBHIO
nosexit (B CpaBHeHuH CO CXeMOil yCHJIHTeNd, B KOTOPOM NpHMC-
Hetia NPOCTasi NPOTHBOLIYMOBASI KOPPEKILs) PaBell NpiMeplo 1,6.
CHikeHie o ia BbIXOAe ycHauteas pasuo Takwe 1,6. Tax xax
1 SKCTIepHMEHTE LyMbl nepejatouteii TPYOKi i WYyMbl R ue yuu-
THIBAIOTCS, Mbl LODKIB! B PACUETAX NPHHATL o = O it R HACTOMLKO
GoJIbIIM, uTOGEl €ro IyMamMi MOXHO GblIO npexepetb (nanpsu-
Mep, R = 10° o#).
XapaxTepnsys aneprypy npHemHoii Te/1eBU3HOHHO TPYOKH

0 =9z5 - 10¢ padjcex,

YTO 40BOJBHO 6JM3KO K AEfiCTBHTEJBHOCTH, 1 TPHHAB RuC?*=
=R,8 + 10-Pox - ¢*, nailnem:

1) onTuMaablias 4acToTa HACTPOiKH BXOAHOIT Heny yCHJIHTEs
(cm. puce. 21)

Yaarc | %

4 1,89 ’

w

2) BBIHFPHILL O BHAHMOMY YPOBHIO fIOMEXH (nan So) pasen 1,8;

3) cHHMKEHIe ¢ Ha BbIXOAE YCHJHTES paBHO 1,24.

Kak BHAHO M3 NpHMepa, PACXOXKieHHE MexAy SKCnepHMeH-
TaJibHBIMI JAHHBIMH M PacueTHbIMH OTHOCHTEJbHO HEBEIHKO
OGDBACHAETCA CKOpee BCEro TeM, UTO MpH pacuere Mbl 331a.1HCb
peaunnamn 25 Cy; C, opHeuTipoBoulio.

# Mumnsyy 3, Kak nokasaa I'. B. Bpayae [71. 2], uabawoiaercs npn

«
“uare
® .

r 14
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Huae. M. A. MATBEEB

OJHOJIAMIMOBbI¥ TEHEPATOP PEJJAKCAILUOHHDBIX
KOJIEBAHHW HA NMEHTOAE

B crathe paccMoTpena paGoTa OZHOJAMMNOBOTO asTorencpaTopa peJak-
catutoHnEx KosieGannii THna «hanTacTpoi» Ha MEnToe.

BuBeaenb AHAIHTINCCKHC BHPAKenilss A ONpeaeacHis nepioia Koac:
Gannfi FenepaTopa It ANMTENBHOCTH HCXOAHBIX UMIYJILCOB.

PekoMenoBan BHKCHCpuBIt pacueT apToreHeparopa

Beepenuc

Ha puc. 1, a nokasama cxema aproretieparopa pe1aKCcaLoH-
nbix KoJieBanmil. DTa cxeva sBASETCA OAHOM 13 pasuosiHoCTeil
CcxeMBbl ABTOTeHepaTopa, HaseIBAEMOro «(panTacTpOHOM>. Cxema
renepupyer KosebaHus yaCTOTOil MOBTOPEHHA OT eMUHHI[ AC

Pue. 1

cotent KkuJorepy. dopma renepupyeibix koaeGauuii B Kartoie
6auska K npsAMOYroJibiioii, (opma KoJieBaniii B aHole sBAsETCs
nna006pasuoii.

Ha puc. 1, 6 noKasana SKBHBAJIEHTHAS CXEMaA Takoro relncpa-
TOpa Ha NEHToAe. DKBHBAJEHTHAA CXeMa TNPeACTaB/aeT coGoit 1e

3
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7O 11HOE, KaK MYJBTHBHOpATOp € KaToAHOIl CBA3bIO, LIHPOKO H3-
BCCTHOII B MMNYJIBCHOIT TEXHIIKe. .

Ano ¥ TDOTHBOAHHATPOHHAS CETKA NEHTOAA BLINOJNHIOT
(yHKWTH JeBOro TPHOAA. DKpaHilas ceTka i ynpasJsioutas ceTka
NeHTOfA BHINOMLAIT (YUK npasoro Tpiofa. Karoaanis Jesoro
I IPaBOro TPHOJOB SIBASETCS KaToj] NeNnToAa.

CBfi3b JIEBOFO TPHOAA € TNpPaBbiM TPHOAOM OCYLIECTBJISACTC
yepes rougencatop C, a CBA3b NPABOTO TPHOAA € JICBLIM TPHOAOM
OCYLCCTB/SIETCS TYTeM TNOAAuH 1@ CeTKY JEBOro TpHola Halp-
Wenus

U = Ry iy igo)- a)

HeoGx0ANMQ 3aMETHTb, YTO Ha CCTKY JIEBOro TPHOAA 1OAAETCS
KAK NOJMOMKHTEbIAS CBA3b, NPONOPUHOHANDLIAR gy R, Tak i Or-
pllaTeabHas oGpaTias cB3b, nponopuuonanbuas iy Re.

Tak KaK B aHOAE NeHToda BKJIOuaeTcs GOJibLIOC COMpPOTHBJIC-
une R,, a 1a NPOTHBOAHIIATPOHHYIO CETKY MOAAETCH OTPHILATC/Ib-
Hoe nanpskenne — Uy, TO BCErAa COXDPAHACTCH HEPABENCTBO
iy < lga

VeaoBieM caMOBO36YXAeHHST MYJAbTHBIUOpATOpa SIBJAETCH

by ky>1, (©)

e #i— koapHLUHEHT yCHieHns nepBoro Kackaaa (cM. pic. 1,0),
ko— KO3(p(GHLICNT YCHIGHHS BTOPOTO KacKaia.

KpyTtusia no tpetbeii cetTie Ass qamn 6)K2IT u 6)K25 pasua
0,5—0,8 aa/e. TIpu narpyske R,> 20 xoat Ko3(PPULUHEHT YCHIIeHIIs
nepsoro kackasa &k, > 1. Kak suauo u3 puc. 1, 6, BTOPOIi K4cKall
npejcrasineT coGolt KaTojHblii MOBTOPHTEIb; €CH Ry > 200 ox,
T0 kg~ 1.

Taxum o6pa3os, YCI0BHE CaMOBO3CYNKAENHS BbINOJHIETCH.
Omnaxo ecin Ry << 200 om, To koapduuuent k& 1 u cxema ne
Bo306yxAaeTCA.

-

1. Pabota renepatopa

OcuisiorpaMMsl  pesiakcallHOHHOTO TeilcpaTopa na NeHTOC,
NoKasaHHbIE 12 pUC. 2, MaJio OTIHUYAIOTCH OT OCUH.1IOrpama o0bit-
Horo MyJbTuBiGpartopa. OcHOBHOE OT/IHUHeE 3aK./louaetcss B (opae
avonHoro Hanpsikeuust (puc. 2, 2 u d). Cxauok Hanpsikeuus
B anoje rexepatopa AU, Majl nO OTHOWEHHIO K MOJHOMY pasMaxy
aHOMHOTO HaNpsIXKeHHS; B MyAbTHBHOPATOPAX CKAUOK NHanpsiKeHHs
B aHOAC COCTaBJsieT OCHOBHYIO HacCTb aHOAMNOrO LanpsizKcHus.

Ha puc. 2, 2 npuBe/ielia OCUMIIOTPaMMa HATIPsIKEHNS HA aHOAC
oTHocHTedbNo 3eman (— E,), 1a puc. 2, @ — ocuuiorpamsa Ha-
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npsUKEHHS HA AHONE OTHOCHTEbHO Katofa. IIpuHATO HaswlBaTh
ispeMs, B TeueHHe KOTOPOrO HanpskeHne Ha aHOJe BO3PACTaeT,
BpeMeHeM OGpaTHOro XoAa
@ /3 (tosp ), @ BpEMSI, B TEUEHHE
KOTOPOro Hampsikeliue Ha
anoae naaaer, — BpeMelieM
npsimoro xoaa (Z,p).
Tpu paccMoTpeHHn pa-

GoTbl myabTHBHOpaTOPa
W npiGeraioT K 3KBHBaAJENT-
IBIM CXeMaM C KJIouaMmH.

Taxas JKBHBaJEHTHAsl CXC-
Ma A/l reHepaTopa na netl-
Tofe TIOKasana Ha pHC. 3.
B npapom nonoxeuin Kaio-
uya K xounencatop C 3apsi-
aetcs OT HeToumHKa £y
uepes comporusienus R,
Rigk, Ry (0OpaThblii X04).
Korza kJiou HaXOAHTCST B
JIeBOM MOJ0XKCHHH, KOHJEH-
catop C paspsixaerca te-
pes Rg, Riw — BHYTpEl-
U3 =Ugye+ e Hee COMPOTHBJEHIE NEHTO-
na — u conpotusieiie Re.

Tak Kxak BrHyTpentiee
Var conpoTHBeHIe yuacTka
Yanaxc 3KpaHHasi  CeTka — KaToA
3aBUCHT OT lANpPsKeHHs 1a
nepBoii CeTke OTHOCHTESbIO
KaToaa, TO COMPOTHBJCHHC
5TOFO  yuacTKa BO BpeMst
npsiMOro 1 06paTHOro Xoda
Bynetr HMeTb  pasjiuHylo.
peanuuny (R igar 1 R igat)-

Unmare

ﬁ ij’MﬂA‘IJ n
- L-’__—.J

[/a MUH

a) O6pamusiic X00

Ca OGpatublit X0  Haun-
k=lgeria, HaeTcss TMocje BKJIOYEHHS
HCTOUHIIKA ~ aHOAHOTO 11a-
npsikenns. Moxuno cun-
Puc. 2 TaThb, uTo Kouaexcatop C 1o

BKJIOUEHHs MCTOuHHKa L

bl TOMHOCTbIO paspskeH. TIpH  BKJIOUGHHH HCTOUHHKA NHTA-
ups E, B mepBbiil MOMEHT COMPOTHBJIECHHE KOHACHCATOpA C paBHO

af

ix=igatig

1043R002500130009-7



Declassified in Part - Sanitized Copy Approved for Release

aymo. Il onpejesienust HANPSXKEHHS HA aHOAE M ynpasJsiouled
.CeTKC BO BpeMsl BKJIOUEHHs HCTOUIHKA alOAOro HAMpPsXKeHHA
(‘r()]‘.aTHMCﬂ K-puc. ‘1-, rae Aas ynpouucHus HCKJIIOUEeHa HeNb dKpaH-
noro Toka. Koraa conpoTHBJEHHE eMKOCTH PaBHO HYJI0, TO ynpas-

‘ Ry (i._—‘——
Rigex Riax
- Rigix

Puc. 3

ASIOLLAs CeTKA OKa3biBaeTCsl 3aMKHYTOil HAaKOPOTKO € aHOMOM
(puc. 4, 6). Hanpsixenne Ha allofe paBHO HaMpPSXKEHHIO HA ynpaBs-
Jsolleii ceTke:

Rigin"iak

R + Tiare
Uuk__ Ur]sz iglk u
¥ ¢ RaRy | Rigieliar

Re+ Ry Rigin+ Fpup

—-, (3)
+ Re

TZi@ Fiqx — COTIPOTHBJIGHHE JIAMMBL TOCTOSIHHOMY TOKY;
Rig1i; — COINPOTHBJIEHHE yYacTKa CeTKa — KaToA.
Tak kak

Rn Rg nglkrlnx . RA
L B Ly T 3
Ra+ Ry ™ Riygyptrian !

TO Hanps>KeHHe Ha aHOAe U YNpasJsIOllel CETKE B MOMEHT BKJIO-
uelHsT AJHTCSE TPONOPUHOHALHO CONpPOTHBACHHAM (puc. 4, 6)
E, E,

Ugie =~ 35° Rigie 4+ 3° Rige. (4)
a g
[MoJioxHTe/IbHOR HANPAXKEHUE Ha YNPaBAsOLLEli CeTKe BbI3oBeT
Go/IBLIOH KaTOAHBIT TOK (B OCHOBHOM 3a CUET SKPallHOrQ TOKa).
58
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KaToAHbIil TOK CO3/1@eT NafieHHe HanpsXKeHHs Ha KaTOXHOM COfpo-
THBJACHHN; 3TO HanNpsyKeHHe, NPUJIOIKEHHOE K TpeTbell ceTke.
4 TAKMKC HH3KOC alIOJHOC HAnpsKellHe ABAAIOTCS TeMH YCIOBHSIMH,
1PH KOTOPBIX [1aMIa 3aMHPALTCsH N0 aHOLAHOMY TOKY.

I—IOCJIG CKauKa uanmeeHuﬂ (HOC.‘le 33[114})8!["5] Jamnbl no anoit-
HOMY TOKY) HAUHETCsi 3apsii Kouwjcicartopa C uepes R, Ry
(BII)’T[)CHIICC conpons:leune y‘IaCTKa T](‘pB'd}l CeTKa — K{ITO.’I) 1 Rl:

4
— i
"
R

S,

"
R igax g15

T

Pue. 5

(puc. 5) Tok 3apsiia eMKOCTH BHIDASHTCH CiEAYIOIHM ypastic-
Hnem.

- 1]
R Iii_ (U s v 3U") e R~ Rigie+ RpC. (5)
laap = Rg+ nglk + Rk
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Beanuitna "Up .y SBASETC TeM YPOBHEM, OTHOCHTEBHO KOTOPOro
NPOHCXOANT 3apsiA W Paspsaf eMKOCTH 3a nepnoi KoseGauust. Tak
KaK

Rigie - R & R,,
¢

Ea"(Ua.nlm + AU”’_) e_ ;(? ,

l;ap =~
@

AU = Ugig + Un.
Hanpsxenne Ha ynpasasioweii certke onpenenasercs
Uglk = nglk (i:m[/ + il),

i = E,— U,
! Ry Rigie + Re *
Tax xax
Re> Rigie-+ R,
Ea >> Uk )

. Ea
L5t
RL'
CJ1eL0BaTeAbHO,

Eg | Eq— U, o — AU — ot
Uglk&erlk l_'__ﬂ o MU ¢ o R,C .
i Rg — % (3 (8)

@

Maxcumanbhoe Hanpsenne Ha cetke passo (puc. 2, 8)

Ea | Ea— U yu—AU,
Ugite wane=Rigiz <'R? + ‘%%ﬁ) . 9)

Has onpeneneins nanpsixenus na yapasasioweii cetke mysuno
3HaTb Besunty Uy, .

Munumanniioe, nan Tax nassisaemoe OCTaTOuHOE, llanpsuKelne
1ia anoae Ua uwun ONPEeNfeTcs u3 craTHueckix XapaKTepucTHK neii-
ToAa. HMes CTaTHueCKHe XapaKTepHCTHKH meToxa (puc. 6), npo-
BOAUM JHEHIO KpHTHYECKOrO pexcuma. (IIpu manbix HaNpPsKeHusy,
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Ha aHoJe M GO/IBIINX HANPSKEHHsIX Ha YNpaBasiowlel ceTKe Beé
XapaKTepHCTHKH CJIIBAIOTCH B OAHY JikHuio.) Takum o6pasoM, Ju-
HHST KPHTHYECKOTO pexuma onpeaeJser, AJs1 Ka)KA0ro Aannoro
3HAYCHHS HANPSKCHHA HCTOUIHKA alloAHOrO NHTAHMA H Kaxgporo
AQHHOTO 3HAYEHHST CONPOTHBJEHHS awoAHoii Harpysku R,, Mak-

Upsr>0
=0

7 ctgB=riax
=4
tqot—ka

o
Yamun I

Puc. 6

CHMaJIbHOE 3ilaueilie aHOXHOTO TOKA iy waxc ¥ MHHHMANbHOE 3HA-
ueHue nanpspkeHns na asose Ug yun.
3uasi HanpsKERHST HAa YNpaBJsiolleli cetke, ompeaeasieM Ka-

TOAHBIT TOK
ip=iga-ig 1mpH i=0;

. iv=S Uy, tae S= :(’fm . (10)

3uast BeJMUHIY KaTOAHOrO TOKA, ONpeAessieM BEJHuMIly Ha-
NpsAKEHUA Ha KaTtoAe (puc. 2, @)

U = i Ry. (11)
Hanpskeniie 1a CMKOCTH BO3PacTaeT No 3aKoHy

-t
Uc:—' (En"“U'a.\lun—‘-\U:l)(l —e l?,,C). (12)
Hanpsxenne Mexay aHOIOM M KaTOLOM PaBHO
Uak= U£+ Ug1k+ Un SN (]3)
[MonoxuTe bUEIN HAMPsXKEHHEM Ha YNPAEJsIOWE CeTKe MOXKIIO
npedefpeub, Tak Kak 370 BeJuunHa nopsiaka 1—26 u Uge & Uyt
t
Unk= (Eu" Ua auw — A U:,) (1 —-e Ra C) -+ Uasun. “4)
61
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Hanpskenne Ha aHofe pacTer, JaMmna 3anépra 1o aHOAHOMY
TOKY OTPHUATEJbHBIM HamnpsuKeHnHeM a TpeTheli ceTke; Koraa
aitognoe nanpsxenne A0CTHraeT Uy vare, BO3NIKACT aHONNBIT TOK
MowmenT BO3MHKHOBEHHS aHOAHOrO ToKa noscusiercss puc. 7 [la
3ITOM PHCYHKE NPHBE/EHBI XapaKTePHCTHKH AHOMNOTO TOKa npn

Ugo=const U =const Ugs=0 .\

l/_g_y <0

1
Ug5=Ups Ypznsun

| Uz yave

!//" nir 1

Pue. 7

PasnuuNbIX HANPAXKCHMAX HA TpeTbeil ceTke 1 Qopma nanpske-
nns na anope. Hanpskeine, npHioxeiisoe k TpeTbeil ceTie, pasio
HANPANKEHHIO Ha KaToje. f

Panee nosyueiiioe nanpsxenue a Katojc no3BoJseT onpejc-
T U ware 10 CTATHUECKHM XapaKTePHCTHKAM (pHC. 7) Hanps-
eise 1a 3-ii COTKe PABHO HANPKEHHIO HA KATOSC, B3ATOMY C OG-
paTHbIM 31taKkoM:

- — Up= — Ug. (15)
NMoacrasus noayuenusie suipaskenns s gopmyay (14), onpene-
J5IeM BpeMs o6paTioro Xoaa
Ea -~ (Un s -+ & Uy)

logp R.Cln
Eqa  (Ua sare -+ A U;)

(16)

Takim “069830M, HMest CTaTHueckKie XapPaKkTepHCTIIKKY NCHTOA4
Nno Tpertbeil CceTKe, MOXHO OnPeneinTh, BO-TIEPBDLIX, aMNAHTYAY

1006 Pastoro  llanpsKenius, BO-BTOPLIN, AJHTEILHOCTL 0GpPAT-
110ro xoja.
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Ecan HanpskeHHe Ha Tpetneil cetke Metibitte Ugs yuwy TO TipH
JlaHHOM E,, JlaMia no  anoAloMYy TOKY OTKPLITbCA He MOXKeT
(korga Ug, = const 11 Uy, = const). DToT pexuM HaswiBaercs
JKAYWHM PEAKHMOM. .

6) Mpsanoit x00

Koraa nanpsikenue Ha aHofe HOCTHTHET BO Bpemsi 06paTHOro
xona Ug wake, NaMNa OTKpbIBaeTCS N0 aHOAHOMY TOKY. IToTexurii
AHOAMBIT TOK CO3AaeT nafeHHe HanpsXKeHua Ha aHoANOil HarpysKe
u HanpspKeHHe Ha anode ymewbiuntcs. Tak kak manpskenue Ha
@MKOCTH CKauKoM BO3PacTH He MOXET, yMeHblUeHHe HamnpsKeHHs
a anofe nepefacTcs ia YNpasJsiollylo CeTKY, yMeHbllUeHHe Ha-
HIPSKEIsl Ha ynpapjsiolleil ceTke BeleT K YMEHbLIEHHIO KaToA-
110r0 TOKa (3KpPaHHOro TOKa), yMmenblUeHHe KaTOAHOTrO TOKa BEAeT
K YMEUbLIEHHIO OTPHLATE]LHOIO HanpsKelnst Ha Tperbeil ceTke.
Takum 06pa3oM, B npolece BkJlouaeTcs o6paTHas CBs3b, KoTOpas
OnpoKHABIBAeT cxeMy. B oGblunblx MyJbTHBHOpATOpax 3TOT Nmpo-
llecC 3aKaHuUHBAEeTCsl 3anMpaHHeM OAHOIl M3 JjaMn, B reHepatopax
Ha MeHTOAe — allofHOe HANpsKeHHe CKaykoM najaer ua HeGosin-
wylo Beauumity A U,. Besmunny ckauxa A U, u pashyio eit 4 Ugie
MO0 HajiTH H3 XapaKTepHCTHK NMEeHTOoAa.

PaccMOTpPHM XKAYLHE PexKHM , KOTla BO BpeMs o6paTioro xoia
nanpsiKele Ha aHCle PaBHO HANpPSDKEHHIO UCTOYIIMKA AHOAHOrO
nanpsennss £, . [TPpeanonoxuM, uTo BHEWHHIT CHHXPOHH3HPYIO-
1uuii HMNYABC (OTPHUATEABIbT Ha YNPABISIOLLYIO CETKY, HJill NOJO0-
AHTEIbHBII Ha TPETHIO CETKY) BbIBE.T CXEMY H3 YCTOIIYHBOrO coCTos-
HisL.

PaccmoTpHM J1aBlilooBpasHlil npoilecc nepeGpoca, pacTsHyThlil
BO BpeMEHH. :

B KoHIe 06paTHOro X04a HanpsKeHHe Ha ynpasJsioued cetke
Griio pasro Uy, (puc. 8, Touka A). Bymem cunTath, UTO aHOL-
nublit ToK onpenensiercs pesnuunamu Eq, Ugnx 1 CONPOTHBICHHEM
R, (Ug=const; R,>» R:). Kax Toapko Jsamna oTKpoeTcs
1o aHOAHOMY TOKY, alHOAHBII TOK HA4YHeT BO3pacTath MO Harpy-
30uHOil XapakTepucTike OT i =0 (cm. puc. 8). Bospacramnue
aQHOAHOTO TOKAa MNOBJeueT 3a co6oif ymellbllieHHe aloAHOro Ha-
npskenust. Tak KaK 3TOT MPOUECC NMPOHCXORHT MTHOBEHHO (eMKOCTD
C MrHOBEHHO Tepe3apsiIHThCS HE MOXKET), TO YMeHbluelde aHoA-
110rO HaNpsDKEHHST NepefaeTcs epe3 eMkocTs C Ha yNpasJsioLtyio
cetky. PaGouasi Touka ¢ xapaxtepuctiku Uy —nepeveiiaercs BHH3
(n3 Toukn A K Touke A’), npH 3ITOM BLINOJHSCTCS PABEHCTBO

U,=d Ug. B Teuende BpemeHy, Koraa pabouas TouKa rnepe-
memaercss u3 A B A’, aHomMblii TOK Bo3pacTaetT OT =0 0
ig=1{, He3aBHCIIMO OT BE/NHYHHLI HANPSAKEHHS 12 ynpas.sioueli
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éderke. Koria pabouas touKa noctraer xapaktepucThki —Usg, wum,
yanpsKenie Ha ynpapJsiouieli CCTKe navuiiaeT ynpasJarbh auoi-
upiv TokoM. Pasencrso  d U.=dUg B 3ToM cayuae ne Gyact
BBIMOJHSTECS, ObICTPLII NPOLECC POCTa anojHOro TOKa Mnpexpa-
THTCSI.

Taxum. ofpasom, anomnbii TOK BO Bpemsi cKauka BO3PACTH
Gosble yem Ha £ He MoxeT. Ckauku nanpskenist na anoje it

Ha ynpaBasiouleii ceTke ompefessiotcs rpaditeckn u3 puc. 8

U0

S
[/‘\ Tqrmun, 0
__l(l_._ lasare &

Y, M
amun 4Ug
Puc. 8

ne Tpe6yior nosichenus. Bee ckasannoe 0 KiyleM pexiMe cnpa-
REAJINBO H AJIsT aBToKoJae6aTenbHoro pexciimMa. OTmiune Jiwe B TOM,
UTO aHOLHBIT TOK MOSIBJISETCS TOTAa, KOF1a auofHOe Hanpsie-
HHe JOCTHrAaeT HANpSXKENHst OThipanna no Tperbeii cetke [T. e.
sesnunibl U ware (puc. 7)].

Tociie craukoo6pa3noro npouecca HauMAeTCs MNPOIECC JH-
ueiiiloro paspsna xongencaropa C uepe3 meHToA.

[as onpejsejeHHss TOKa pa3psaa Konzencatopa o6paTtiMcs
x puc. 9. Kak suano w3 puc. 9, Tok paspsia KoligencaTtopa
ABJSICTCS COCTABHOIT UACTLIO aHOAHOTO TOKa

in=iRa+ip(:3,)- (I/)
[Mpu ycnoBul Ry > R, MOXHO Hanucarb
la=2ig, (18)

Ilo Toxk paspsaa Koujescatopa, co03AaBasi Nafelue HanpsaKeus
na Rg, onpenennct HanpsHKeHHe Ha YNpap.IsioLieil CeTke.

G4 “
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Taknm o0pasoM, H3MEHEHHe TOKa pa3psAa KouaeHcatopa
ynpaniseT KaTORUbIM i aloAHLIM TokoM. Ecau MoxHO npeneGpeus
TOKOM paspsiia Koujcncatopa npn onpeic.eniid aHOAHOTO TOKa,
TO AJS1 OMpCACICHHA CMe-
menns  Ha  ynpasJasiouteii
CEeTKE HYMIHO 3HaTh BeJH-
sy Mo Xapaktep H3melle-
HUST TOKA pa3paia KoHjen-
catopa.

Bo spemst o6paTtioro
X0la TOK Yepe3 COMpOTHB-
‘tenne Ry 6bl1 panen (cM
puc 5)

b — Us

5 . 19
Re 4 Rigyy - Ry (19)

f

ITOT TOK Co3llaBa.l najeline
nanpsokeunst wa  Rige 1
onpenens.i nanpsAeunne Pic. 9

CMEelleHHs Ha ynpapJisio-

el ceTke K Komiy oGpat- .

joro xofa. Kak To.1bKO NOSIBHTCSE aHOAHDLT TOK, TOK 4epe3 conpo-
TupJenne Ry GyIeT N0.1HOCTbIO PABEH TOKY Pas3psiia KOH/leNcaTopa
1 GyeT ONpeaesTLCs

v U SUN,
E, - Uy U, LCL’ ~ Righ R T ROC . (20

i e R > R
pasp Rur R Ry

MakcnManbiibii Tox pazpsia (Bo BpeMs CKauka)
B, Usz Yu U
Tiag T Rk ! Rg :
B konile 06paTHOrO X0a HaNpsXenie 1a eMKOCTH GblJIo PaBHO
nanpmKennio Ha anofe. ITocie Ckauka HampsKewus nanpsie-
lime Ha atofie ynago na semunny A U,, nanpskexue na KOHACH-
caTope 0CTa.0Ch MPeXHHM
Un Mare™ Un . '-\Uu- (22'

Jlamna oTKpsLIach MO AHOAHOMY TOKY MPH HANPSKEHIH HA yNpas-
asuotuedi cetke Up =0

@n

Lpasp wanc

Fiat . Ri<«{Re. (23)

OKOHUATEABHO NONYuaeM BEJNHUNHY MaKCHMA/bHOro TOKa pas-
psira Koligencaropa

E 4 AU, —U,

4

. (24)

i ~
pasp AaKe ™

65

3 Texmxa Teaeuachus, 24

50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7




Declassified in Part - Sanitized Copy Approved for Release

SroT TOK PaspsAa, NPoTeKas uepes CONpOTHRACHHE Ry, cosnaer
naaeHue HanpAKels, Koropoe onpefensieT nanpsxueHue Ha ynpas-
Jisouent ceTKe:

U;,vl o E— Rgi,m:m er:r'_Uk = “AUH:
° Ugt = E— Rgipaap—Un. (25)

Taxum oGpasom, Hanpsixeline Ha ynpapJasiolneil ceTke 3a cuer
TOKAa paspsia KOHAENCATOPa CTAHOBHTCS OTpHuATe/blbiM. Koil-
nencatop C paspsxaetcs uepes Ry, Riar, Re {puc. 9).

Tok paspsiia eMKOCTH, YMEHbIUAsACh, YDeIIMHBAET noTenyia:l
ynpapasioweii CeTKH, BH3bIBAsl yBeJHUueHile alloiioro Toka na-
AeHHE aHOQHOTO HATIPSIKEHIIA. Kak TosibKo HanpsKeHue ua ynpas-
nsomieit cetke pocriruer Ugi= Ugt’’ (puc. 8), auoanoe uanps-
*eHue RoCTHrHeT L, yyw, TOK Pa3psfa NpekpaTHTCS.

Takum 0Gpa3oM, MOXKHO ONPEAS/NTb, Ha KaKyIO BEAHUHHY H3-
MeHHJICSl TOK pa3psifla KoHAelncaTopa:

Ugl sun Ea - Rgi[m.m Make ™ Uk; (26)

Ugll’ = Eo— Reipasp sun— Uy's (27)
. i —_— 7 \
Mpaap = ipasp wase—Epazp aun = @ — Y A Un - (28)
R&'

Ecan seanuuHa E, Muoro Gogbie seanunusl AU, TO0 TOK
ﬁg:g:ﬁ;:ﬁﬂnencampa BO BpeMs NpsIMOro XOAa H3MCHHUTCSH Ouelb
bHO, @ CJEAOBATE/JbHO, H3MEHEHHE NMOTEHUHANa Ha KO-

nericatope GyAeT MPOHCXOAHTH MO JIHHEHOMY 3aKOHY:

ipasp - 4Ue
i

¢ =const = ﬂ; (29)

t
U - ,
e Reg (Eat AU—U). (30)

HanpsokeHne Ha aHofe GyIeT H3MEHATHCA MO CJAeAYIOLIEMY 3aKOHY

—~ t .
Usm= a Make™ R—gc (En b AUn_‘Uk)- (31)

Bpemst npsiMoro Xoza GyAeT onpefeasiTbes
Uy ware — Ua
f = R, fiaKe "4 vun
npRa Rg Eu + AUﬂ — UI;‘ . (32]

YuuteiBasi, uto £, > AUz~ Uy,

MOXHO ne
JJ1S OnpeiesieHHs npsiMoro Xoxa penucath (opmyay

U, - U,
t R .C —BNaKe a Aun
np 4 R g ———_Ea - .

33)
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Veeanuende nanpsKelus Ha ynpasasioileii CeTke BHILIBACT
yBestuCHNe aiO/IOro -TOKa 1 najlenie aHOANOro NAMPMIKEHHI.
Bo ppeMs MPAMOTO XO/la HapsKEHHe 1a KaTtojlc BO3pacraer oT
qeesITLIN AOJiC BOALTA A0 OJUIOTO BOJLTA. Bansiines H3Menenis
joTeniulada Ha TpeTbeil ceTke MOXHO npexebpeub, TaK Kak Hph
panpsuketui Ug = 0 kpyTHsiia aHOMIOrQ TOKa NO TpeTbeli CeTke
ouetib 1ebobulasn. Otpuuareniof 06paTIoil CBA3bIO NPH Ra » Rk
TaKKe MOXKHO Tpenedpetb.

M3 pic. 8 BiAHO, UTO AH HIMCHENILI nanpsiKeniis Ha ynpas-
ntolleli ceTke OT XapaKTepHCTHR Ut sun 10 Ug' (ot Toukn A 10
toukn B) nanpsienic Ha neppoil ceTke ynpapaser AHOAHBIM TO-
koM. Kak Toanko Hanpspkentie Ha ynpas.isuouleii ceTke aoCTHrHer
xapaKTepHCTHR Up/!, nanpsxenne na aHOAC gocturuet Ua sun-
Mocac 3TOrO Maieiie HanpsKenis na anofe npekpaTHTcs, npe-
KPATHTCA 1t TOK Pa3psiaa eMKOCTH

dU, R _

d:‘( 0: ipasp” O-

TIpexpaiueitie ToKa paspsad yepes Ry onpeaeasct BO3MOMXHOCTDL
Bo3pacTalika NOTCHUHEAA nepsoii ceTki 10 +E.

Opmiiako Kak TOJBKO noteliual neppoii ceTkil CTaHeT S0 abe
HyJist, noTeuer ceTouliBlil TCK, 1 CONPOTHBJENHE yuactxa cerka —
KaTo cTatieT oueHb MallbiM. Hanpsimenne £, pa3neanTes MeM LY
conpotusaetnes Rg 11 {Rigtk + Rl

Unr ———-i:ﬁ—"‘— Rtk ‘34)

iglRe \
£ Rg s R&' - Riglk

DT nanpsKetlie, NPHIOKEHIOE K nepsoil CeTKe. BhI3OBET 60.1b-
1uoil KaToAHbIil TOK, KOTOpbIil CO3AACT NaieHue HampsiKenHst Ha Ka-
TOAHOM CONpPOTHBJIEHIHH. Hanpsxenne Ha KaToAUOM conpoTus.ie-
HH, npHaoKeHHoe ¢ oGpaTHbIM 311aKOM K TPeTbell ceTke, 3anper
Jramny.

2. Bauanue H3MEHEeHHS HanmeeHuﬁ HA AJIUTENBHOCTD
BbIXOJHBIX HMIYJIBCOB

Ilas paccMoTpenia BAHANHS nuTalolEx Hanpmxenuii na Ant-
TCJILHOCTb BBIXOAHBIX HMNY.1HCOB obpaTiMCs K (hopmyaaM (32),
(16) u (8) u puc. 10:

U stake Un aun
{apan =* Rﬂc _%WU; ' k32‘
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Ea— (U + AU Pasee GbIO MOKa3aHo, uTO NpPH YCAOBHH, KOTAa Eg>>AU,.,
- LA i (16) CKOPOCTb W3MEHNHS NOTEHUNHala KOHABHCATOPA HMEET MOCTORH-
Ea= (Ug uaxe +2Ud) iyl eauunHy. Eciu 3710 ycuiopiie lie BLIMOJIIAETCH, paspsa Koti-
E,—U,

[4
/E — AU - g
Ue= Rigie (ki"L Ea = Uayun — 25", Rac>_ (8)

fosp= RaCln

R,

MaMeHeHHe HANPAKEHHS HA SKPAHHON ceTke B GoabLIoil cTe-
peiyt CKa3biBAGTCA Ha BeJMYHHE KAaTOAHOrO TOKa. HNamenenne Up
penet K namenennio seanuniibl U g, Uamane U Ua . TIpH usMene-
HHH U g2 H3MEHUTCS KAK TPAMOII,
TaK # o6paruuift xox. Ha puc. 11
nokasaH rpaduk 3aBHCHMOCTH
4acTOTh! COGCTBEHHBIX KosleGaHHuit
reHepaTopa OT HaNpsXKeHHH Ha
BTODOIT CeTKe NPH NOCTOSIHNBLIX £,
1 Ey. MameneHne aHoAHOro Ha-
NpsiJKEHHsT BEeJET K H3MEHEHHIO
CKOPOCTH 3apsiiia KOoHAeHcaTopa
(o6paTHELT XOR), a TaKXe K H3-
menernio BeHUHHbL U g yun.

HWamenenne peanuuns Ey e-
Jer K JHHelHOMY H3MeHeHHIo | , . ,
- CKOPOCTH TIOTEHLHajlla KOHAenca- 2o 1506

Pue. 10 TOpa BO BpeMsi MPAMOro Xoa. Pc. 12
Ha puc. 12 nokasan rpaduk 3a-
BHCHMOCTH 4aCTOThl COGCTBEHHbIX KoJeGaHHil reseparopa OT Ha-

npsixennst Eg ans aamnsl 6)K2IT npu nocrosuneix £, # Up.

xey \
36+

321

281

Puc. 14

[/gz , ) ) N
7;0 /.I?o 740 7 W0E nexcatopa GyneT NPOHCXOMHTL TO 3KCTIOHeNTe. Ha puc. 13 nox;;x]‘
3aHo, KaK peauunna Ey BANACT Ha JMHeiiHOCTD H3MeHeHHs ila‘l'l[ X
Puc. 11 H JKeHHs Ha aHoje. Tax KaK BEJIHYHHbI Uqyun B Uayare MOUTH R
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3apHCAT OT BeauiHbl E,, 10 aiteitHOCTb HampsUKEHIs HA aHOAE
Gynet TeM aytiwe, uem Goablue Eq.

Ha puc. 14, a npuseaeua cxema remeparopa C coupoTiBiies
jiten Ry, NOUKIUOUENILIM K katopy (Eg=0). Ec axuisajcutiat
cxema (puc. 14, 6) noxoxa ia cxemy MyJbTHBHREpATOPA C katoauoit
CBsI3bI0, LIIPOKO HBBECTHYIO B HMOYILCIOIT TEXHIKE.

3. MikenepHBlil pacyeT aBTOreHepaTopi Ha NEHTONC

) Bubop aaxnnst

TlenTolll, Y KOTOPbLIX HMEETCH BLIBOA TpeTLeil CeTKii, npaKTit-
ecKil MOFYT LpHMEHATBCS JLs awrorencparopa. Iast nojyueHis
HMITYABLCOB C MAJI0il CKBAXKHOCTbIO (&= 5), HyXilo BLIOHPATL Meil-
w.zémnc GOAbLIWOIT MOLLHOCTLIO O 3Kpanoil CCTKE (6)K15, 6K2D6,
6)K21T).

6) Pacuem dAuLmeALHOCHIL 00PAINKO20 xo0da

Jlas pacueTa AJNTEIBHOCTI 0GpATHOTO XORA UYIKHO HMCTL
XaPAKTEPUCTHKIL fa= {(Usq) npu pasaiibix Uy, (puc. 7). 3apas-
LHch NANPSIKEHUEM WA Katone — Ur=— U’ys, 13 CTATHYECKIX
xapakrepicrig (phic. 7) MOMNHO Cpasy OnpeieaiTh U uaxe-

TTociie Toro, Kax onpenemui Ur 1 Ud sage, OBPATIMCH K patiec
suiBCAHION (hopMyae A OnpeacsIeliis Bpenenil 06PaTHOro Xoad

Eu — (Uamun 4 3 U:,)

tosp = Ra Cl0 ——————T77/7
oip a Ea — (Uu sare + 8 Uw

(10)

Kak pHAHO 13 (opayJibl, 1O 3afaHioil IHTEIbHOCTY 00paTHOro
xojta 11coGXOAHMO BeIGpaTs R, 1 C. Beatuuny Rg tia vactorax
suimie 20 000 2y caeayer Gpatb MeHee 100 000 o4, a na uactotax
ke 20 000 ey — yseanunsartk 10 HecKoJbKHX MeroMon. Buibpan
BeJHUNHY R g MO XapakTepucriike onpeneasieM Uu uuw- TloAcTaBHS
seauaiibt Ro 1t Ug yun B pOPMYTTY (16), moAcuHTHIBACM BEJIIUIILY
emkoctn C: -

Ay, =A Ugie - U= Up: (35)

C.- <odp Ea — (Ua vasc 4+ Uk)
Ra In Ea — (Ua sun + Uk)

(36)

Takum 06pa30M, BCe BEJIHUHHDL HeoGXOANMbIE st olipedcsic:
Hust BpeMelin o0paTHOro Xoaa, HafiieHbl.
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o sananHoit BeandHie Uy HyXHO ONPeResHTd KaTOMHBIH TOK,
nopGupasn Rk,
. Ux
- Iy = ——ﬁ;‘ .
Besuuny Ry HYXHO BbI6UpaTh KaK MOXHO Metbiue, uToOBl BU

ppeMsi NPAMOro XoAa Uy —0-
Tax Kak KaTOAuBI TOK ix BO Bpems obparHoro Xoja onpexnc

seTcst SKpaHHbIM TOKOM (ia = 0), TO Aas onperenens Tpedye-
.

Uy 20

Loz \\

Uq,=l)

Moii BeJHunHb fk BO ppemMs 0GpaTHOrO xofa HyXuo BH6paTh Ha-
npsixkeune 1a sKpantioil ceTke o CTaTHUECKHM :\'apawrepucrlmam
IKpAHUoro TOKa iys =9 (Ug) nput PasUHbIX Upg,. Taxne xapak-

TepPHCTHKN NOKa3aHL! Ha pHC. .
Hanpsxenue ua ynpapasioweii CeTKe onpeneasercs i3 (op-

MYJIbt
Ee Eq— Ua sun =~ U}_(_ ~ RaC
ng=Rig|k <7$ =+ -———’—R——'—'_n 4 5 (37)

rpe Rigw— suyTpentee conpoTHBJIeliHe y1acTka ceTKa — KaTod
Eg
Tleppblii wieH B ckobKax —ﬁ‘; pceria Metibiuie BTOPOro it

UM MOXUO npeneGpetib. Toraa

.
Ea— Ua s — Uk T RgC
Ug,k . Ru‘gﬂ(( = 7R e ¢ ) (38)

7l
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Haftas Hanpsaxenie 1a ynpapasiolleii ceTke 1 3Has BeJHUIHY TOKI
oKpATINOIT CCTKI, ONPCACAsCM 13 puc. 15 uanpsokente na skpan
Joii ceTke. Haupsikeuie iia skpauioi cerke MOXIO 1oAdep il
parh AN TIPIL TOMOULI OTAG/IBIONO HCTOUHIKA nuTanns, Wi 33
e ACJICIS AUOALIONO HANPSKENLs], 1 BKIIOUeIHeM racauiero
CONPOTUBJCIIN B 3Kpauuylo CeTKy il WIHTHPOBANHEM ero
eMKOCTLIO. Ecail #eoGXOAHMO NOJYUNTL oTplLaTebIbHT HMAYIILE,
15 SKPAMIYIO CCTKY BKJIOUAGTCH Harpyska.

Jlas onpeacienns pasmaxa HMuyanca Ha aRpannoil ceTke,
CTPOUM HATPY30UIYIO XAPAKTEPICTHKY IKPANHOIO TOKA. Besnuuny
TOKQ ONPCAL.IsieM MO AanHoil XapaKTepucTiKe. Pasnax nmMayJneon
1 9KPAlNoil CeTKE TpH ITOM GyACT

Ugam = Rys (ié-g - i;;): (39)

rae i — yEpanublii TOK BO BPEMst NPHMOTO Xuild,
i;,-— YKRPanubli TOK BO BpeMa 06PaTHOrY XOAA.

¢) Pactem 0AumeavHOCHU 1psiaL0L0 xo00a

Ilas onpeaesienns JLUTHTEALHOCTH [PSIMOTO XOAZ 1e0BXOAIMO
noAOGpaTL BeJMIMIIbI Ey w Rg. Ecn Eg > AU 10

— U, NE " U Kl
Enppu= R C_‘.‘M'Eg_“_‘ﬁ . (10)

Beauunna Ry ue AoKHAa GHTb MeHblue 0,5 2o, ona onpene-
JMCTCH A0oNYyCTHMO{I MOLHOCTBIO  paccestiis 1o yupasJsiouieil
COTKE.

Ilant onpeAesients TOKA KAToxa BO BPEMst NPSMOTO XOAa HyMiv
HOCTPONTL  CeMeficTBO  XapaKTepPHCTHK  MeHTOoAd in—2 (Ua) 0
igg =9 (Ua) npit Ug -0.

HanpsiReHle Ha KaTole NpH MaJbIX R, BO BpeMa npsaoro
suaa ue upessimaet 1 6. TlocTpoennbie NapakTepucrikit npi
g3 = 0 GyayT co3lasaTe npi paciere 1eG0.1bluyIo NOTPElIHOCTb.
{(Braouenne OGOILHINN KATOIHBIX conpotusennii 6yact ypei-
qnath Ly use, UTO HEOGXOZMMO YUHTBIBATL NPH pacucte.)

3akawouenue

TeHepaTop Ha HEHTO1E MOMKET NPHMEHSTLCS KAK reiepatop 3a-
SePIRANNBY HMAYILC0B, KAK renepatop (hOPMUPOBANILT HANYILCOB
anpeleeunoll LIMTeABHOCTH 1 KK 1eINTRAb HacToThl LieRaBa-
HRSL HMONIBCOB.

B autepatype e BOIPRNIETCH NUApoOHOre olimcanist paGoThl
TCHOPRTOPA HA OCHTOAE B pexiive asToroaeGaunii. [Tpeaiarae-
MRl MIDKSHEPRLT PACYST NUMOT2eT MPaBHIbHO BuIGpaTh napa-

™
ta
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METpBI CXEMBl 1 ONpPeAeNHTD 06/1acTh NPHMEHEHHS TaKOro renepa-
Topa.

Fenepatop 114 HEHTOAC SKOHOMuUIIEe myJbTHBIEGpaTOpa A
asyx Tprosax. B My.IBTHBHGPATOPAX TPHOJLI NIOOUCPCAIO TH0M-
noeTbio oTkpbiThl { Uy, =0); 3a nepuon MYAbLTHBHOPATOP notpes-
J9eT TOK OAOr0 TPHOAA NPH HAMPsXKeUH Ha ynpasisiouteii ceTke
Ug] = 0.

B omicantion reiepatope oGHINHO HCMOAB3YETCS HMIYILC HO
ppenst OBPATIONO X044, KOraa anomnulit Tok paseit nyaio. 13 yroru
MOKIO 3aKJOMHTL, UTO ueM 60.blile CKBaXHOCTh Tpebyemoro (M
ItyJibca, TCM MEHbIIC MOLUIOCTS, notpebuisiemas relepaTopom

K upenmyluecTsanm Takoro reHeparopa OTHOCHTCSH TAKKE CI-
LKCHNC BABOC WHCAA JaMn B CXeMax, B KOTOPbIX RpHMEnsoTcs
cHepXMIIIHaTIOplibie aMibl (cepus «21pabb»).

Onucanistii reniepatop Gbla HCNOJAL30BAN B KAUECTHE Jes-
1oJisl UaCTOTHl MOBTOPEHHSt HMAY.bLCOB 1 obecneunsl  WHPOKYIO
00aacTL CoXpalielins MOCTOSHCTBA KpaTHOCTH neqenns. Pesyiib-
TaThl NPOBEPKH NOKa3a/ly cacaylotlce:

1. MinniMabian 06/1acTh H3MEHEHIs 1acToThl 3a,1a101ero re-
nepatopa, HpH KOTOPOil fe/uTe1b COXpadl koapuument aede-
uus 1: 5, pasna 22—350 xay.

9 97a 06acTb CHUXPOII3AUKK COXpaNsiiach NpH H3MCHEHIN
anomoro nanpskenns ot 60 10 150 6 1 npy n3MenenHH HalpPsKe-
nus nakana na +-10%.

Cratust nocrymna 12/X1 1956 r.
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Huae, B. C. ITOJIOHUK

ATNIMAPATYPA NNPOMbBIIMJIEHHOTO TEJNIEBUAEHUS

B cratse zano TEXHIIYeCKoe Omiicaniie neppuix UGPHEL[OB NPOMBIUINIEHHEIN
TCACBH3NONUBIX YCTAHOBOK OTEUECTBENHOr0 MPOH3BOACTBA, a TaKMKC HaMeuCHbl
NyTH YCOBCPUICHCTBOBAHIA 3THX YCTANOBOK.

3a nocJefHHe HECKOJIbKO JIeT TeseBHIAEeHIle HaylHaer ¢ ycie-
XOM NPUMEHATHCS AJIA NPOMBILJIeHIbIX Leneli. B Hacrositee spemst
pAA BeAYLHX PagHOTEXHHUECKHX (upm 3a rpannueil — «Ap Cu
it», «Dapucsopt anexrponnk» (CIHA); «ITaii», «Mapkonuc
Yaitpsiecc Tenerpad» (Aurams); «Tomcon-Xaycrons (Ppanuus);
«Fpiongur» (3an. Tepmanusn); «Marnetn Mapeaau» (Mrasmis)
u apyriie [JI. 1] — Beinyckaer GoJbLIOE KOJHUEGCTBO TeJICBH3HOH-
HbIX YCTAHOBOK, HCMOJIL3YEMbIX B CaMbIX Pa3HOOGpasbix 06.1aCTaX
APOMBILIIEIIHOCTH, Ha TPAHCNIOPTE, B MEAHIHHE H T. A.

Bce 3TH yCTalOBKH MOXHO KJaCCH(HUMPOBATL MO CAAYIOUIHM
rpynnam:

1) cuctempl co c/oxHOii annapatypoii na nepexaouieii cro-
poHe;

2) cuCTEMBI CO CIOXKII0f annapaTypoli Ha npuemioii cToponc;

3) CHCTEMbI C OMMHAKOBOI MO C.I0XKHOCTH annapatypoii na ne-
penaouteii H npHeMHOIl CTOPOHaX.

Jlate ceityac auaJn3 Uesecoo6pasHOCTH TOIl MK HHOf CHCTeMDI
3aTpyAHuTebHO. OAHAKO, PacCMaTPUBAsi COBPEMElllble MpPOMbILL-
JIeliible TeJIEBH3HOHHbIC YCTAHOBKH, MOXIO 3aMETHTL Onpexedell-
1yi0 TeHIeHUHIO B pa3paboTke annapartypl, CBA3aHuylo C NpuMe-
HEHHEM 3aMKHYTOH CHCTeMBl CO CJOXIOi NpHeMHOIi CTOpPOHOI:.
HauGosee pacnpoctpaHentoii ycTaHoBKOIl NPOMBIIJICHIIOTO TeJe-
BHACHHS ABJNETCS yCTaHOBKA, COCTOSLUAS H3 npocTeiileil Kamepot
(cone;pxamen OT 2 10 5 JIaMm) ¢ pyunbiM ynpas/elinem (oxyci-
PoBKOit u nuaparsmuposanueM, 6J0Ka ynpasjeHus 1 06bILHOTO
TE/IEBH30PA B KauecTBE KOHTPOJILHOTO YCTPOIiCTBA.

PaspaGoraunsie B HacTosiwee spemst 8 CCCP NPOMBILIJICIHBIC
TEJIEBH3HOUNEIE YCTAHOBKH NOCTPOGHBI MO MPHHIHNY 3AMKHYTHIX
CHCTeM CO C/IOMHOIl IPHeMHOIT CTOpoHoi
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B 1957 roay Hailla NPOMEILVIEHHOCTh HOJKHA OCBOHTbL NMPOH3-
ROACTBENNbI BbINYCK YCTAHOBOK NMPOMEHUJIEHHOIO TeJeBHASHHS H
Gy/eT HAYATO LIHPOKOE BHEAPEHHEe HX B Pas/HyHblE OTPACAH ifd-
pORIOro Xo3fiicTBA, UTO MO3BOJIHT OKOHUYATEJIbHO ONPEAC/IHTEL pa-
1HOHAJLHOCTL TOFO MM HIOFO THMA annapaTtyphl.

1, npOMbll.UJleHHblC TENECBH3HOHHBIE YCTAHOBKH

Ousicoisaemble  nepsble  o6pasiibl  annapaTypbl  POMbiLL. et -
HOTO TCJACBHACHIS SIBJSIOTCS JOCTATOUHO YHHBEPCAILIbIMIL H MOIYT
yKe ceiiuac npHMEeHaTbCs B PasHOOGPasHbIX 00JacTAX Hawcii
1IPOM bILLIEHHOCTH.

Mpombiwitennsie Teaesusnoitbie yeranosku ([TY) nonpas-
JCARI0TCSI Ha YCTAHOBKH C nepealoleii Tpy6koil THna Bimkon
(TITY-0, TITY-1 u [ITY-2) u c nepeaaroueii TpyOkoii THna cynep-
optixon (IMTY-3).

Ocnosible Texunyeckue napamerpnl Bcex [1TY npuseaenst
s Taba. 1

[1TY-0 npeacras.1ser co6oil npocTeiilyio yCTaHOBKY NpOMblLI-
LIHHOrO TeJeBHAenls, COCTOALLYI0 U3 MOPTAaTHBHOI nepeaalowicii
KaMmepsl 1 BUACOMPHEMHOro ycrpoiictsa, co6paHiOro ia oclonc
THNOBLIX 6A0KOB cepuitioro Teeslzopa «Py6un». Ipocrota ycra-
nopkit [1TY-0 onpegensieT ee HEBLICOKYIO CTOHMOCTb, YAOGCTBO
sKenJyaTausu i leiecooGpasHocTh Mpimenenns.  Beaeacrsue
9TOTO MOXHO OXKIAaTh, uto ycrawoska [1TY-0 uafizer camoce wu-
pokoe pacnpocTpaliciiine B PasjiHunblx 06J1acTsIX TCXIHKH.

Yeranoska [ITY-1 oGecneunBaer Go.Jee BLICOKYIO UETKOCThL It
Go.ibLiee ynadelne xKamepbl OT 6.0Ka YnpasicHHs, ueM fTY-0.
Kpome Toro, B ycranoske [1TY-1 moxer onnospemenio pabotatb
HECKOJBKO KOHTPOUILILIX  TCJEBH30POB, 1fMEETCs CTabuAau3auins
Toka (POKYCHPOBKH, aBTOMATHYECKAsl PEry/ipoBKa BIIEOCHTHA A
1Tom

Taxun o6pasom, ycranoska [1TY-1 npeactasaser cc6oii 6o.lee
yulBepcaJbHOe yCTPOiicTBO, y/oBIETBOpsuOllee Gojee POKHA
TpeGosannsn, den [ITY-0, 1 6:aronaps ITOMY-MOXKIIO OXKHAATb ce
pasioo6pasiioro NPHMEHEHHS B PSAE NPOCTBIX 11 CIIOKHLIX CAIYUALH.

Ycranoska ITTY-2 oraiuaercs or [1TY-1 naanunem ontuve-
CKOIi TOJIOBKH, NP MOMOLLH KOTOPOil OCYyLIectBASIeTCH AHCTAHLHON-
1oe ynpasJeiine (JOKYCHPOBKOil n3o6paxenusn 1 Anadparmnpona-
HieM  oObekTHBA. Takas roJoBKka MOXeT ObiThb MpHBHHYCHA
k kamepe TITY-1. .

dokycnposka ofecrieunBaer pe3koe usobpaxexie npi pac-
CTONHHH MEXIY npeaMerom H Kamepoil ot | — 1,5 4t u 10 Gecko-
HEUHOCTH AJisl BceX OGBEKTHBOB, a AuadparMupoBaline no3Bo.IseT
CHINKATDL OCBELLEHHOCTH OTOCONpPOTHB.eHHs npumepno B 100 pas.

Hamnuie AnCTaHIHONHOrO ynpasJeuus eule Godee nopbiliaet
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yimbepcanblmcﬂ: annapatypet. Oniaxo, B ¢BS31 € €ro CJ0XKiO0CTbIO
1 HeGOJILLIIM KOJIUECTBOM 3anpocon Ha AHCTallLHOHHOC Ynpas-
nenile  ONTHKOI, 0COGeIO doKycnpoBKoii, ycTallOBKa nTy-2
MOAYUHT, NO-BHANMOMY, Melibllee pacnpocTpatienie no cpasiietnio
¢ TITY-0 u TITY-1.

O6uHM HEeJOCTaTKOM OMICaHHbIX TITY siBAsieTcsl CPaBHHTCABHO
H113Kas YYBCTBHTEJLHOCTD HCMOJIB3YeMOro B ycTanonKax BHAHKONA
(ocpeileHHoCTb 06beKTa A0JKHA 6u1Th He menee 500 ax), mpucy-
was emy HHepUHOUHOoCTL n306paxelnius, a TakxKe «rpasublii» (ou.
Oanako B Guuxaiiniee BpeMs MOKHO OXHAATDL yIyuleHHst THN
napaMerpoB BHAHKOHA

Heo6x04HMO OTMETHTD, UTO BO BCEX [ITY 1a BHANKOHE HCNOL-
ayeTcs MOYTH aHAIOTHUHAN KAMCpa.

Yeranoska [1TY-3. oTJitaercs or MTY-1 u [ITY-2 B oCi1OBHOM
TeM, uTO B Heil npiMeHeHa nepealolas Tpy6Ka CynepopTHKOIL 10
[03BOJISICT PE3KO CHI3HTH MHIIHMAJIBHO 1eoBXOMMYIO OCBeLieil-
1octh o6bekta (¢ 500 Ao 50 .ak) u ciuMaeT BOMPOC 06 HuepLion-
HOCTII TIepefaBaeMoro nsoBpaxetiis. Kpome TOrO, CynepoOPTHKON
ofecrieunBaeT ueTkocTh #300parenus B 600 JHnwHit.

/Kal\{epa yeranoskn [TTY-3 uneer aucTanuuolntoe ynpasJaeHue
onTHKOIL.

Hue NPUBOAMTCS OTHCAHHE NEPBhIX NPOMBIIL TeHITLIX TeeRl
3HOIHBIX YCTAHOBOK

Yemanoska MTY-0

Buok-cxema yeranoskil [TY-0 npeacras.iena ia puc. I.

BupeocHruas, NOAYuelHblii B nepenatowueii TpyGke, YCHJH-
pacTCsl TPEABAPHTEALHBIM YCHJHTEIeM 10 0,2 6 (no pasmaxy) H
. 110 KOaKCHaJblioMy Kabeso
iBeonpuewne)  AIIHOI IO 150 M nomaetcs
yempoirtho Ha BXOA BHAEOTIPHEMHOrO
—  ycrpoiicTsa, 1a aKpalie KO-
- TOPOro MPOH3BOAUTCH KOH-
Tpo.1b HaB1104aeMBIX TPO-

1[ECCOB.
[Munoo6pa3subie  TOKH,
neo6xoauMble AMa pascepT-
KK Jyua BHIHKOHA MO CTPO-
kaM 1 To Kaapam, noay-
yaloTCs MyTeM TOCJeROBATEABHOrO BRJIOUCIHHS COOTBETCTBYIOLLIX
KATylWeK CHCTeM OTKJOHENIIS BHAHKOHA H npuemuofi Tpy6ku. He-
06XOMHMOCTb B CHHXDOHI3aLHH 31eChb, OUEBHAHO, OTMalaCT. Iast
CHIXPONN3ALHH KaAPOBOii PasBepTki C CeTbI0 nuTanud Ha ceTKy
GroKHHT-TellepaTopa 3TOf PA3BePTKH NOAAETCA Hampskenie Ha-

KaJja Jamf.
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Facsude carhafel mepefatomeli TpySKu 10 CTPOKAM hopMH-
pyIOTCS! 1ieNOCPEACTBENIO B Kamepe H3 NocTynaoluX B Hee MHJ0-
06pastiblx TOKOB MyTeM AuddepenuupoBaniis, ycuenus uanps-
elst Ny nomMoliy Tpancopmaropa 1 orpanHueHust noayyenisx
MMNYJICOB Ha HYXHOM ypoBie (pasmax ux paseH npuMepHo 60 8).
[aciuie CHHAAB! nepejialoiueii TPyGKY NO KalpaM (opmupyoTcs
B BHIEONMPHEMIOM YCTpOiicTBE MpH TOMOILK JlaMnel H MOAAI0TCH
B kamepy no kabesio. O0a racaulux cHrHala NOCTYRAIOT Ha MOAY-
JATCP BHAUKOHA.

WuTepecHo OTMETHTDb, UTO Gaaroaapst HAEHTHUHOCTH nuJ000-
pa3HbIX TOKOB B CHCTEMaX OTKJIOHEHHST BHAHKOHA H npreMHoil
TPYOKii HCKAXKEHHS n3o6paxeHiis, 00yC/IOBICHHbIE HeuieliHOCTbio
pa3BepTKH, OMKHEL IPHHIHTHAILHO orcytcTBoBaTh. Ha npaKTike,
TeM He Meilee, MMEeT MeCTO HCKameHHe 1306paXkenusi, KOTOpoe
cBS3al0 C TpHMeHeHHeM NepexOMlbX TpancopmMaTopos, ueneit
(opMHpOBaNKs TACSILIEX HMIYJIHCOB, MarHHTHOIl UEHTPOBKH Dpa-
cTpa U T. IL

[Nepemelnenie (uentpoBka) pacTpa B KaMEpe 1POH3BOAHTCST
¢ NOMOILBIO MATHHTHBIX KOZIEll, H3rOTOBJCHHDIX H3 aJIbKOCH.

[uTaiommee HaNpsKEHHEe TIOCTYNAT B KAMEPY oT BHAeOnpHeM-
Horo ycrpoiicta fo MHOFOXHJILHOMY IKPaHHPOBAHHOMY kabemio.
Ynpapaenue KaMepoil [pOH3BOAKTCS Tpit [OMOLIH TPeX pyuex,
HaXOAAUXCS HA BHAEONPHEMHOM yerpoiictee (perysupyercs Ha-
npsxetiHe Ha MORYJISTOPE, HanpspkeHne Ha cursafbHoll MIaCTHHE
M TOK (JOKYCHPOBKH).

BujieonpueMHoe YCTpOiicTBo cOBpaHO HA OCHOBE JBYX THTIOBBIX
GnoKkoB TeaeBuaopa «PyOHHY: 6a0Ka pasBepToK M 6s0Ka ycuJe-
|1Hs 1 THTAHHS C HCTIOJIb30BAHUEM JBYX JlaMn B KayecTBe BHAEOYCH-
auredeil. OTkaonsowasn cucremMa HCMOJIb30BaHa OT TOro Xe TeJje-
Busopa. YnpasJenne nepefatoueil KaMmepoii COCPENOTOUeHO B OT-
nenbHoM HeGOMbLIOM OTCEKE.

Tlepenatowast i npuemMKas CTOPOHE! coefuHeHbl MAKpOTEIedoil-
HOIil CBfi3blO, BLINOAHEHHOIT NO ciicTeMe MecTHoil GaTaped.

BHelutHil BHA YCTaHOBKI TITY-0 npuBefeH Ha pHC. 2.

Tepenatowas kamepa cofpaHa Ha u1acc ¢ nepepueii # 3aaneit
crenxkamy. Ha nepeanei cTelike pasmelles (aanen, B KOTOPBIit MO-
JKEeT BBHHUHBATLCS J1I06Oi H3 UeTHIPeX ofbexTiBoB THMa «JOnHTEP»
(10-12, 10-8, 10-9, 10-11).

Ha saaueil CTeHke WIACCH pa3MelllaioTcs BCE pasbeMsl H Tele-
(orHoe WTEKKCPHOE rHesfio. B Huxned enTpabHoil uacTi waccH
cMonTHpoBan 610K, cocToaumil 3 nepenaouleit TPYOKH BIJIHKOH
" (box(ycupylome—omnorlmoulei'l CHICTEMBI.

B sepxueii 60KOBOif uacTh KaMephl pasmelileH mpeasapureds
HBlii  YCH/IHTE b, C npomBononoxmoﬁ CTOPOHBI  CMONTHPOBAN
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:
tpatci0PMATOp HaKasa TOPOHAANLHOO THNE, A TAKHKE Pl apy-
FIEX MCJIKHX 3/IEMEHTOB KaMephbl.
* Ha waccu cpepxy HaJ@BAeTCs META/IINCCKHil KOXyYX, ykpeil-
ANCMBIII 113 KaMcpe C TIOMOLLLIO WeThiPex NakHAHbix 3amKos. l1a
_BepxHeil KPLIKE KOXyXa pasMelllell BHAOHCKATEJb MpHUEALHOro
THna.
Kpensicniiie KamMepbl K ONOpe NPOH3BOANTCS € MOMOILLIO G0/1TOBR.
Biieonpuentiioe yCTPoiicTBO coGpalio B METAMIHUECKOM SILIHKC,

Pue, 2

Ha nepenuell CTEHKE KOTOPOTd VKpemleHbl Mpuenuas rpybxa.
PYUKH YNpaBJeHHs PEeXIMOM BHAHKOHA H NpHemHoii TpYOKM, Bbl-
l\'JllO‘li}.Te.'lb 38 CHI‘HZ!JIPHHSI JaMmnouka. Baoki B BHACONPHEMHOM
VCTPOHCTBE pacnooxeHbl TaK XKe, Kaxk i B Te/eBH30pe «Py6|m»,
().'Iill‘OiIélpﬂ yeMy YAaeTCst HCOOb30BATh MAKCHMAJbHOE uICa0
CTauRapTHLIX AeTaneit Teaesu3opa.

Yemanoswa M1TY-1

BujeocHrua, aHaJorHuHelil CHrHAY, NOJAYYaeMOMy B KaMepe
ycrarosk [1TY-0. nogaetca no KoaxcHa.bHoMy KaGeaio B 06.10K
ynpasaeuus (puc. 3). B 6710Ke ynpasienus BHIEOCHTHAN yCHJH-
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aaeTCs, B HErD 3aMEUIHBAIOTCA FacalLHe CUrHA/IB! IPHeMHOM TPYOKH
J CHTHAJ CHHXPOHM3AlUtH mpHeMiika. TToce 3Toro moJHslil Tese-
pu3NOHILLT curitan pasmaxoM 1,0 8 NOJ0XKHTCALION NOISPHOCTI
nojaeTcsi Ha pXop, reneparopa YKB, nmeiowero Hecyutylo 4acrory
49,75 mzzy (1-it KaHaJ TeJEBU3HONHOTO BELLAHHSA). [Tpn cootnet-
CTRYIOULHX NEPeAEIKaX MOKET OulThb BbGpaH moGoii apyroii kana..

Rocm yllpﬂﬁllelfl_l,d

r- :’ 0004 | Tenebusop

1
Lﬂ.vmuve[xg_ﬂ zonobxa

Kamepa

B naabieiiuen pafiociria.l NoAaeTes ia Te1eBH30pEL, pacno-
J0KelHple HEMOCPEICTEeHIO Ha NyJbTe YNpaBfeHis M HA KONT-
posibliom nyH<Te. [1pn JKeJaluit KONTPo.b n3ofpaxenus Moxel
NPOM3BOANTECS TaKKe NO BHAEOUACTOTE. o

B BupcoycuauTen GjoKa ynpaslenis BoCLCH aBToMaTHHeCKstil
PeryJIATOP YCHJIEHHS, NOAEPXKUBAIOLLIIT BHIXOLHOIT CHIHAM HEH3-
MEHHDIM NIDH H3MEHeHHH BXOZHOTO CHrHaja B 8—10 pas. dTot pe
TyASTOpP OKAXETCsl COBEPLIENHO HeoGXOAMMBIM B MHOTOK@MEpUbIN
JUICTICTUEPCKUX TeJIeBH3HOHIIEIX YCTAHOBKaX, B KOTOPbIX NPH KOM-
MyTaiuy Kamep MOFyT UMeTb MECTO Go.IblINe CKAUKH BedHHIHUI
BIIEOCHTHAJNA OT KaMepsl K Kamepe.

B/0K pa3BepTOK BhIHECel H3 KaMepal 1l nomelled B HJIOK ynpas-
sennst. B KaMepe OCTAlOTCS OTKJIOHSIOMIME KaTYWKi, Ha KOTOPDIC
113 G0Ka YrpaBaelHs NOLAIOTCS HMMYJbCHBIE Hanpsikeuus, obec-
neuMBaloLliie NpoTeKaHHe MO KaTyKaM NHA006Pa3HEIX TOKOB.

OchoBiiasi TPYAHOCTb NPy BBIHECEHUH 6a0Ka pasBepTOK W3 Ka-
Mepbl 3aKJouaeTcs B nepejade JIOCTATOUHO MOILHBIX HMMYJIbCHBIX
yanpspkeniii crpoutoll 4acToTsl Ha Goabiilie paccToanya Ges neka-
skenit. J1a1e1 pelleHns MOCTaBjeHHOIl 3anauu HICAOJIb30BAH KOHTYD
PABHOrO CONPOTHBJIEHHS (puc. 4), mpH MOMOIILI KOTOPOTO yaaercst
NOJYYHTH HeOGXOAHMOE COTJIacoBaHHE Ha KoHlle KabeJst, HeCyllero
AMIY/IBCHOE HaMpsieHHe YacToThl CTPOX. ;i nojyueHus corja-
coBAlS UYXKHO BEEPXATH Clefyioutne yeaosnst [J1. 2]
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Ro=Ra= Ry=2 2= Vi L= ReTV/ T

Yre Ry, Re— conpoTusiciiis B napajuJie/ibiblX BETBAX;

2 — BOJIHOBOE CONpOTHBJAeHHE Kalens;

L — HHAYKTHBUOCTb OTKJOHSIOUIEN KaTYWIKH;

C — eMKOCTb KOHTYDPa;

T — nepHoOJ-CTPOUHOIT UaACTOTHL;

f1 — IJIHTEJBHOCTh MPSIMOTO XOA2 cTpounoil pasBepTKit

B nousix-nepuona T
TIpnMeHenne KOHTYPa PABHOTO CONPOTHBJEHIIR no3soNuIo yAa-

Tk 60K pa3BepTKH OT KaMepsl HA 500 A, 1,MO-BHAHMOMY, BO3-
MOJKHO YBEJHUHTb 3TC PACcCTOSHKE CBBHIILE 1000 A ’

2= 9,=RZ=VZZ

-

K cmpounomy

nepexavomy

mpaHcpoprMamopy
B

" Puc. 4

Tlepenaua KaapoBLIX OTKIOHSIOWIHX uMIyJBCOB Ha OGosbluoe

paccrosiHie He BBISBIBAET 0CcOBBIX 3aTPYAHEHHUIL.
. ylérzrl:b q]Op‘\f‘?']PffB?Hm racsLMX HMIYJIbCOB nepexarolteli TpySKu

OBKe -1 anajoruuHa uenu (HopMHPO
BaH
yeranosku [1TY-0. opMHpOSSHAT B HaNER®
CuHXpOreHepaTop ycrT:
aHOBKH ofecrieuuBaeT YepeccT,

OuHOE
%fxsnomemxe u3o6paxeHus ua 625 cTpok npu 25 Kanpax B ce?(yuu.y
neneune yacToTsl H (HOPMHPOBAINE HMIYJbCOB NPOH3BOAHTCSH
pH TOMOIIH HCKYCCTBEHHEIX AJHHHEIX JIHHHI, 4TO JA€T BLICOKYIO

_ CTabuJBIOCTb PaboThl CHHXpOTeHepaTopa.

( "<Cbo%|»)1a Ocuruana- CHHXDOHH33lHMH MpHEMHHKa ynpouleHa
ppm.Cﬂ : TCYTCTBHE BBIPABHHBAIOLMX HMIYJIBCOB KOMMEHCH-
”i/my.nbz&eﬂlél‘rll.l::é?;{ BABOE (1(15) 49%) WMPHHBL CTPOUHBIX CHHXPO-
8 ps uemy ¢opma (dpourta Kaaposo

J1aro, ro CHHXpO-
UMIYyJibCa COXPaHsieTcst a ii ; >
Ay p HAJIOTHYHOII s UETHOTO i HEUeTHOro

OrcyTcTBHE KaAp '
OBbIX BPE30K, Kak I
CKa3an0Ch CKOJILKO-HHOY AL gameT’Hbm o()or:(aa;oa:: ::cnyepn'r.ﬂlem, m
CTPOuHOIl Pa3BepTKH, A yerotpocnt
e }ﬁgﬂﬂ;c‘)];g[ ;22061,1 obecneunuTb NpaBHJbHOE B3aUMHOE PacmnoJo-
B BO BPEMEHH NpH GOJbIIHX

1( H 1X PACCTOIHNANX MEXIY
amepoit H 6nox(9m ynpasJieHHs, B CHHXpOTeHepaTope BBeAex:{lIlzl
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cryneHuaThie 33/IEPIKKH  HMTYJBCOB, noCTynaloluy Ha MECTHHE
werin (racsiiiie CHTHAJGL npueMHOf TPYOKIl H CHTHAJE! CHUXPOIfIL-
gt PHEMINKA). DTy 3afePHKI PACCUHTANEL Ha paccTositius
400, 500, 750 u 1000 . Lieni 3aAepeK BbinoaHensl Ha JHCKYCCT-
BOHHBIX JIAHIHBIX AHEHAX,

Mitanne Kamepsr u Gs0ka ympaBJens NPOH3BOANTCS OT Bbi-
npamiTeNs ¢ 3J1eKTpONIOI crabuansauneil. Cunxporeseparop -
TaeTcst OT COOCTBEHHOro 11ecTabuan3MpOBAHHOTO BHINPSAMUTENS.

Cmpo
cunzpoun -
nynecs!

Puc. &

aMepoil nPOHIBOANTCS ¢ nepenneil nanean 6Ji0ka
nipasJieHis pexHMoM paborb!
IICOyCHJIHTGJIEM .
aua:lorwmaﬂ

Vnpapaetiie K
ynpapJetns, rAc KpoMe Tpex PyueK y
BrKONA, HAXOAHTCH ewe pyuka ynpapaeuis B,

B ycrauobKe nnpug}egeua reaedotinasn  CBA3bL.

B yCTaHOBKE -0.
cm%{ueuz,unii pun TITY-1 npuseiet ua puc. 6 (xamepa OT ycra-
1osxn TITY-2). Tlepepatoiias xamepa TTY-1 ocTaeTest KOHCTPYK-
THBiO TaKoil e, Kak 4 Kamepa yCTaHOBKH nTy-o0. )

[lyabT ynpas:ienhs YCTaHOBKH cocTouT 13 6Joxa ynpastenitst,
W3 cutixporeneparopa M KOUTPOABHOTO TeneBH3OPa, pa3nellenHby

A80M. )
P Baok ynpan.uemm COEPHKHUT B cefie BH!LEOyCH.‘lH"FEJ]b, pa3s
BepTKH, reuepaTop N 610K nuTaHua ¢ E)J](EKTPOHHOH crabuiin-

32]1].1131"( 1 nane’b ynpaB.uemm DG)KHMOX\\ BUAHKOHA H pceil ycra-

noBKoil.
1 siB.sIOTCA caMOCTORTEILHBIMH KOHCTPYKUHAMIM.

Bce >TH Y3.1bl :
Tlepsbie TPH BRJIOUAIOTCA B CXeMy TipH [IOMOLLH MHOTOKONTAKTHLIY

1 KoaKcHalbHBIX pasbeMoB. Yaen nuraHud CcoeHHSRTCH €O CXC-
Moit myTeM nafiki HeoGXoAUMBIX KOLTaKTOB Ha T1AHKC.
Cuuxporetepatop nmeer 06a30BYIO KOHCTPYKIHIO, %ua.norul’x-.
Hyio KOHCTDYKULHH GJioKa ynpasJeHHid. B BepxHeit 4acTH JoKa m}(
XOANTCA naHedb ¢ jraMnaMmu, Kotopas MOKET OTKILLBIBATBCH BBEPX.
yeym obecneunBaercs nocTyn K kopofram ¢ JCKYCCTBEHHBIMH AANH-
HBIMH JTHHHAMY, paamemeﬂumm B [Ba STaXa BHH3Y.
6* 83




Declassified in Part - Sanitized Copy Approved for Release

B saguelt uacts 6/10Ka pacnoJioXeH yses TUTaHUS,

PasbeMBl LIt MEXGJIOUHBIX COSNHHeHU! kamepsl, 610ka ynpas-
soNis H CHHXPOreHepaTopa BhIBEACHH Ha nepeaie creukn GJo-
koB, uTO oGecneusaer yAOGHbII AOCTYN NPH PEMOHTE.

Puc. 6

Yemanosna MTY-2

yt:TaH_om(a ITY-2 ominuaercs, Kak yxe yKasblBasnoch, OT
yeranoski [ITY-1 HajuuueMm ONTHYECKOH TOJOBKH noaso.nmo'meﬁ
JHCTAHUHOHHO YNPABJIATL ONTHUECKO] Lbor(ycnpos'xoﬁ n3o6paxe-
mméx nua(pgamuposamxem OOBEKTHBOB B KaMepe. P

HEIUHHIl BUE KaMme -

o 71? ycranoBok [1TY-1 u TITY-2 must cpaBHe-

JlycTaHUHOHHOE yrnpasJenHe ONTHUECKO{i roJoBKOfl ocymiect-
BJISIETCS] TIPH TNOMOLLH HYeTHIPeX KHOMOK, HaXOAAIHXCA Ha GJIOKe
ynpasJennst. HaXXuMoM KHOMOK BKJIOYAETCs, Yepes CHCTEMY KOM-
MYTHpYIOIIHX peJle, ABHraTe]b MOCTOSHHOrO TOKa I(OTopb;ﬁylloue-
IaeTCs COBMECTHO C peJjie B ONMTHHECKOI TOJIOBKe. Ipu Bpame;mn
ABHratesib DOBOPAYHBAET B Ty NJH APYTYIO CTOPOHY ORHO H3 KO-
nel, 06bEKTHBA NPH NOMOLIH HANEThIX HA HUX crensaBHbIX TyOy-
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cos. B 3aBHCHMOCTH OT TOTO, C KaKHM TyGycoM ABHraTelh Haxo-
JuTCS B 3alenviednH (Npy TMOMOIIH 3MeKTPOMarHuTHOH My(ThI),

Puc. 7

NPOUCXOAHT ONTH!IECKOE (okycuposaHie u3o6paxenus win anad-
parMHpoBaHne OOBEKTHBA. CMeHa 0GbeKTHBOB NMPOH3BOAHTCH COL-
MecTHO ¢ TyGycamH.

_ Yemanoska nry-8

Bugeocurual, NOAYueHHbI B nepefaioleit TpyGke, ycuin-
BaeTcs NpEeABapHTEbHBIM YCHIIITEeM A0 HanpsiKesus pasMaxom
0,3 8 NOJIOXKHTEJbHOII MOJAPHOCTH H nofaercsi MO KaMepHoMy Ka-
Geaio TKITIK-24 uepes 610K coennnennil B 670k Kanaaa (puc. 8)
3jiech 11d BUAEOCHTHAJ HAKJ/IaAbIBAIOTCH racsue HMIYJbChl TpH-
eMHoil Tpy6KH, moc/e uero CHrhal pasmaxom 1 8 mojaercsa Ha
MeCTHOe H BBIHOCHOE BHASOKOHTPOJIBLHBIC ycTpoiicTaa.

BJioK pa3BepToK NOMEIlaeTcs B KaMepe. CHHXPOHH3ALUA HM-
NyJIbCOB OCYLECTB/IALTCS BEAYLIMMH MMAYJIbCaMH CTPOK H KajpoB
B kamepe TaKKe HaXOAMTC: KacCKal, KoTopHlit (hopMHpYeT racsulue
MMIyJIbCH Nepenaloieit TpyOKH M3 BEAYLUWX HMMYJAbCOB CTPOK M
KaapoB.

TToJlyuennble racsiliie HMayabcbl 33BOAATCSA HA CETKY MHIleH!!
cynepopritkona. CHHXpOHNSHDYIOUHE MMOYJIbCh! BbipaBGaThIBaIOTCR
CHHXPOreHepaTopoM, - NOJOOHBIM  CHHXpOTeHepaTopy —yCTaHOBOK
TITY-1 u TITY-2. Oaxako CHHXPOTEHepatTop IITY-3 ne Buipaba-
THIBAeT CUTHA/A CHHXPOMH3AUNH NPHEMHHKOB. [TosTOoMy Ha BHAEO-
KOHTpOJIbHblE YCTPOiicTBa A/l CHHXPOHH3AUHH 32BOAATCS OTALILIO
HMITYJIbCH! CTPOK 1 KafpoB.
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Ynpapieniie Kamepoit ocyluecTsisercs ¢ nepemxcx“i naueJsy HoMy KaGeJio (puc. 9). CrienafibHble HMNYJIbCH CTPOK AJHTEIh
.670Ka PeryJHpOBOK, CAS PaciloNoKeib Bee HEOOXOMMBIC PYUKIL. HocThblo B 1 MKCeK pa3Maxonm 1O 10 8 noJIoKUTENbLHOIT MOJNSPHOCTI
' TMartaunce kamepot, 6JoKa Katana it GJsioKka pery./ponoK Ipo- nopajotest ¢ (hopMHpPYIOWEro Kackaga JI; Ha KaTok BXOAHOI
W3BOAITCA OT GJ0OKa nuTanus ¢ sJeKTpolinoil cradiamsauucii ta- naMnbl JT2 BHACOYCHJHTENS 6Ji0Ka KaHaJla, 3anupas ee Ha BpeMs
AJHTENbHOCTH  HMAYJIbCA. ITockoJbKy —KaToA BXOAHOI JiaMnbl
—r__@/_”"i.”ﬂﬂﬁﬁﬁeiﬂz__ a BHAEOYCHJIHTEJNST H K3TOL poixofHol namnst JJ ! npeapapHTebHOTO
G sadeononrz | | yeuanTeas KaMepbl coeantienn Mexay coboil KkabeneM, TO 3TH
Kxonana yempoiz i)

Buleamonip
yeTpodcibu|

-

Lunzpo-

npi!)KeH;m. TMonaua nuTaHus B Kamepy MPOH3BOANTCA 110 Kabe.1o
TKIIK-24. CunxporenepaTop 1 BHASOKOHTPO:blibie yCTpoiicTBa
MITAIOTCS OT CBOHX BLIAPAMHTEei].

Puc. 10

e ———— {IMAYJBCH ORHOBPEMEHHO 3anHpaioT BHIXOAHYIO aamny Jy npel-
bnox kavana BapUTEJILHOTO YCHIIHTEJIS. C xartoja JaMmnbl JI, cTpouHble HM-
Puc. 9 } MyJibCHl MOCTYRAIOT Ha BXOA xackana Jl3 AnS CHRApOHU3ALMM
T . ' cTpouHoil pasBepTKH. [pu npexpaiesni 3THX HMTYJIBCOB KacKahl
[uTepectoii ocoGednocToio yeranosku I1TY-3 ssascres noaaua JI; u JI; oTnupalores, cxeMa MPOXOXAEHHA BHAEOCHTHAJa BOC-
BHAEOCHFHAJMA H BEAYLUHX HMIYJAbCOB CTPOK 110 OLHOMY KOAKCHAIL- ¢TaHaBIUBACTCH, .
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Ontiyeckas N ,

3HIDAJIOCH, np%u;gg;,?;f l;?é:.‘;%igr“?;i rég?;?”’;ﬁ:’ ‘Ka‘é yxie yKa- JarpysKu TPYOKH 1 MIONAUR HANpAXKeHHs Ha CHIHABHYIO TIAIACTHHY.
(OKYCHPOBKY H30BpaXcens 1 nua(b})ar.\mpo}éanuy. oﬁ'bem"mm' Buaronaps STOMY B GOMLUIMCEEE WK, B0 MOXKiO GyReT oofiThch
[TpHHINHAJBLHO ONTHUECKAs FOJIOBKA AOCTPOEE ¢ ovbeKTiion. (03 AUICTANIWONHOTO ynpaBJieHiiiL Auadpariol.

rostosKa yeratopki NTY-2. " poeHa TaK e, KaK M ‘ [TpiMeHeiie NeuaTHbIX OTR/IONSIOLLIIX CHCTEM H ROJYNPOBOLIIL-

Bueutunii b yeraroskir TITY-3 npusenent ua puc. 10 KOBBIX npuGopon Gyer cnocofeTBoBaTh nadbHeiiueMy CHIKEHHIO

MMepenalomwas KamMepa cobpana na Qurypiiom ui EP—— pa3Mepos i peca Kamep.

KOTOPOTO BAOJIb OCH PA3MEIUCHb Y3,1bl nep)gl)lalomei?c'rc 11’6B L hon- Haxonell, elaTedbiio YuIpOsaTs onTIEeiyIo. FONORKY

MitpoBaiist racsMIX . CHTHAJIOB, Y3eJ BBhICOKOro ”alllp);l;?clfu(,l,)f)p‘; JUisl BCeX BIAOB KaMep.

;g:}:;ﬁm{) Mf;l(:’ P )uax_ana. Mo 6°"a“f 114 HEBLINALAIOWIHX BHNTAX Obecnetenue pasoms Kasmeps Rva GoabuLtx
y3Jib! PassepTok I MPEeABAPHTEMLHOrO YCHANTRIIL NOA- - PaCCIOARUAX

KJIOUaeMble B CXEMY C MOMOUIBIO MIOFOKONTAKTHBLIX PAZBEMOB '

BJsiok KauaJja, BHLEOKOHTPOJILIOE YCTPOIiCTBO M cnuxporcuépa. Kak 13BecTio, NpH Nepeaaue B KkaMmepy 1a GOJbLIKE paCCTos-
TOP HMEIOT OJHHAKOBYIO 0a30BYIO KOHCTPYKUMIO, aHAJIOrIUHYIO st HMIYJILCHBIX nanpsAeHnit s cTpouHOil pasBepTKil noay-
6a0Ky ynpapaenms 1 cuuxporenepatopy ycramosku ITTY-1. Baox yaeTesl 3MauNTeNblIbi BpEMEHHOIl CHBHT MEXIy fIOCTYMIBLLIIN
Takia i 6JI0K ynpaB/enHs pasMellenbl B MelblIlx ynau.om(ax ‘ @ GJOK ylIpaBJeniis BiAOCHIHAION i HMOyJIbCaMH, HAKIAALIBAC
Bce GAOKH CMOHTHPOBANLI 112 NyJbTE ynpaBJieliis. ’ NLIMH B GioKe ynpajens (racaiuiMu JMOyJbcaMll IpHeN ol
TPYGKH 1 CHIHAJIOM CHIXPOHII3ALHN npHEMHUKE).

2. Hoeble Hanpapicnust paspabotok B obaactu 0T nediekT yCTpaHAeTCs, Kak yKe yKasblBaoCh, NyTEM 3a-
NPOMBILLIEHHOTO TeJIEBHAEHHS JCPAKH (POPMHPOBAHHSA TaCAMLEro curuana mpHemuoli TpyGKH
BesyciIoBli0, UTO OMHCAHHbIE CHFHaJia CHIXPOHH3ALHH NPHEMHNKA. Onuako 37a 3aflePXKKa 1po-
yCTanoBKH He ;IBJISIIOTCﬂ cone NPOMBILVIEHHBIE TEJICBH3HONHbIC 13BOAHTCS B HacTosiee BPeMs fpH MOMOWH JHCKYCCTBEHHBIX A1HI-
e 1 MORepHISAL puelHpiME. B aasbneiiwes npeano- Nbix JUIHHi, KOTOpble NpH Hanii GoabiX 3a7epKer noay-
anuaparypel HOBbImem:; [c HeJbIO yNPOLLEHHsT H yACIIEBJIEHIA HajoTCA BCCbMA {po.\msm(m\m.“B faabneiieM BO3MOXKIIO HCHOMb-
pAaa upym,\: J———— !lau.e{Kuocm B pabote n yJayduenus sopaTb A8 3TOfl LC/H HOBbI meTon. B BHAeoCHTHAJ B Kamepe
KOTOphIE COOﬁPa)KeHylm Eoo iHEIX Kavects. Flixke npusoparca e- 3aMCLIHBAIOTCA CTPOUNbIE HMIYJBCHI, KOTOpble MPH MOCTYTACHHH
MOLCPIH3ALHH , KOTOpble MOTYT ObiTb NOJIOKEHbI B OCHOBY B NyabT ynpapJieHus GyayT 3anyckath B cuixporetiepaTope Lei
’ opMpoBals Tacsitnx HMOYJbCOB M CHrHAJA ciHxponi3aii
Yupou _ npuemuika. Takin o6pa3on, HeoGxoauMas sajepxKa Gyaer 1o-
poujerne nepedaioweit Kaeps yueHa aBTOMATHUECKH 6e3 npuMeHen:s Kakix-a16o Benomord-
Tonbibix ueneil. [TopoBuas cxeMa ocobento Byaer moaesna B uic
HeTUepCKHX MHOroKaMepHbiX ycTaHoBKaX, TAe neoGxoaumo  Gee-
npepbiBHoe nepeaiotetie KaMmep, HaxopsuMxcs Ha pasanunbIX
pACCTOSIHHAX OT MyAbTa ynpasJieHus.

3HaunTe/IbHOR YJlyullleHlle annapaTypbt MOMET ObiTbh IOCTHT-
HYTO CHIRKEHIEM UHC/A Jamm. OcoGento 370 OTHOCHTEA K nepe-
Jralolueit TeNEBH3HOHHON KaMepe, KOTopas oObIMHO pa3memac~£gﬂ
B OTA@CHIbX it TPYAHOLOCTYMHELY, A HHOFAQ ONACHBIX MECTaX

TIpennosaraeTcs BbIHECTH 60K Pa3sBepTok H3 KaMepbl cra-
nopxu TITY-3, Gsaronaps ueMmy kasepa yMEHbLIINTCS B a3Myc ax
i C‘lEll—leT BoJsiee HaleXKHOIl B IKCILIyaTalUHH, P pax
393A“g)f:gxcxg‘:ff‘;s"f_fff)s"“li“;“ g "Peﬂﬂa_l)llTeJlbnblx YCHIUTE. 51X IMuTanue coBpeMeHHOIl Te.TleBlfISMOHHOﬁ annapaTypst 11poHs-
HEeCTH B Ny.abT ynpasienns B ‘;,a“ge““ KoppeKilith sxona nepe- BOANTCA OBBINIO OT BEIMPAMHTCCH, HMEIOLLHX JIEKTPOHHYIO CTdl-
PacsILX  HMOYJbCOB Gyner "0; ’l]egc "62’ CynepopTiIKoIle CMech Gunnzauuio Hanpsxenust. [lpucyiee 3THM BBINPAMHUTESNM ouenb
(kax y KaMep Ha BHAHKOHE) MyueHa Ge31aMNoBhIM  CHocoGoM LM3KOE BiyTpeHHee CONPOTHBIEHHE, 13MepsieMoe AOJIMH OMa, 06-

UToOhl NOAYuITH BOZMOKHOCTD ABTOMATIYECKI pe seruaer 60pbOy C BO3MOMHBIMH napasnTHLIMM CBASAMH 1O it
BHAE . rypoBaTh TaHuio.
ll“‘:;Ooc;:glr:z:ib:oii}}ricn(i\;gfn[ OT BEMHHIIbL OCBELICHHOCTIH, H]eoﬁxo- Onnako 3TH BHOPAMUTENIl HMEIOT pecbMa HusKuil K. 1. il
) OCONPOTHBJIEHHS, BKJ/IQUaeMEIC B LenH (Bcero 40—50%), B pesyjipTarte Hero NPHXOAHTCA npuMeNsTh
8 8

[Tepexod Ka numaue oi sonpasumeneic 6e3
2/€KINPORAHOL CIMACUAUSARULE
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rpoMO3AKHe rpaticpopMaTopsl 1 QHALTPLL. KpoMe Toro, 3Hau-
TeJIbHO YBe/IHBAETCA KOMHIECTBO JIaMn B BhINPAMHTEIE.

Psia sKcrepHMeHTOB, MPOBEACHHBIX AJIS BLIICHEHHA BO3MOXK-
wocTi PaGoThl Ge3 crabuinsauiil, aaj YAOBJIETBOPHTE/NbHbIE pe-
syabTathl. Hanpumep, ycranoska [ITY-0 paGoraer oT o6nuHOrO
pLInpsiMiTensd Te/leBH30pa.

Kaxk 13peCTHO, C LEJBIO MPEAOTBPALUCHHA NapasHTHLIX 085;3(3!"[
qopes puAPAMHTETb NPHMEHSIOT B (uapTpax GosabUIHE €MKOCTH H
yBesnunBaloT PasBAsKl B OTAEMbHbIX KacKalax annaparypl. Ha-
fipusep, UHNPAMUTENb KAHAJMA MPOMBILLIEHIONO  TEJEBHACKHS
Quipmnt «[Taii» COREPXKHT EMKOCTH B ¢uabTpe seanunnoil 350 Mk
B.noﬂr\':iT,GI;lOTogble noTPeGsIoT BHINPAMJIEHHOE HanpsKenie (mmeo:
scii/iTeNad, OJIOK pasBepToK X
1)10 e oo p PTOK, CHHXpOTEHepPaTop), pas3Bs3biBaioTcst

B ceA3H ¢ HAuaJioM BBIMYCKA Y HAcC 3JIEKTPOJHTHUCCKHX KOH-
sjencatopos Goabwoii emkoctit (150—800 atxgp) na paGoriee Ha-
upskeine 300 6 cosnanue BhnpaMuTedcit 6es /M1eKTPOHHOIT CTa-
GHJANH3ALHI SIBJIKETCS BIOJHE PeallbHbIM. )

[Tossiutenue OMHOWEHUS CUZHAAG K (DAYKILYARUORHVM
nosexasm

Cepbe3sHbIM TPENsITCTBHEM ~CAMOMY LIHDOKOMY  BHEDEHHIO
B 11apOAHOE XO3AMCTBO MPOCTOil annapaTypbl NPOMBLILLIEHHOTO Te-
JIeBILIeHHS] (Ha BHAHKOHE) AIBJAETCA HEOOXOAHMOCTh CPaBHHTEILHO
GoJibloii OCBELEeHHOCTH Ha oGbekTax. [IpH cHiKeiln (pnylzr ya-
[QIOHHBIX MOMEX BXOJHOIl 4acTH npeaBapHTeibloro ycurnne)m
B 3—4 pa3a uyBCTBHTEJLHOCTb annapartypol Ha C)'meCTBS'lomé\t
BH/AHKOHE MOKET OblTb 3HAUHTEALHO MNOBbIMIEHA — \'.nomemon;-
TebHOe H306paeHite OydeT NoJayvaThCs RpH ocnefuem;oc : 4
o6bekre nopaaka 100—200 k. T
me‘hoﬁu CHH3HTh YPOBeHb (DJIYKTYaUuHOHHBIX NOMEX, Npeano.ia-
TCSt MPHMENNTh HJIH HOBbiE JIAMIMbl C BBICOKHM 3HaueHHeM Kpy-
TH3HbI XAPAKTEPHCTHK, HJIH BBECTH TaK Ha3biBaeMble KaCKO.!Il’gb}],
cxeMmbl. IKackoaHbIM  HasblBaeTcsl  ABYXJIaMMOBbIil yCHJIHTe.’Ibe
B KOTOPOM neRBblﬁ Kackaz coGpaH flo CXeMe C 3a3eMJIeHHBIM Ka'ro:
ﬁo’m, a BTOpOi —¢ 3asemJsenHoil cetkoil. Kackonible cxembl no-
(p)}:;)a‘\:cg (l::z;:(qii;uxg:(ogie»paﬁlppcrpzrl‘uem{e. Takue Te/leBH3HOHHBIE
bl, / Jii», «Tlafi», «plogair» 1 Ap., NOBCEMECTHO
TPHMEHSAIOT HX B KauecTse BXOAHOII yacTi G N
gutedneil. OCHOBHBIM JOCTONHCTBOM Kacxc:]npuelﬁ.l\%apclg%lb::l?nyc”-
OCTaTOYHOE YCHJeHile, MoJdydyaemoe mpH nomm{éu;{ou v gTCﬂ
(AYKTyaUHOHHBIX TIOMeX, @ TaKKe YMeHblleHHe B,lBO(; H)elt))ég'ne
NHMOrO KOAHYECTBA aHOAHBIX (HJBTPOB, TaK KaK KacKaibt -
HSIOTCA NMOC/IEA0BATEIbHO (NonapHo). coeRt
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MOXKHO OKHAATh, YTO MPH KOMOWHALHK YKd3aHHbIX MeTO0B
Y,IACTCS! 1OSIYUITL 1eOOXOAHMOE ROBLUNEHHE OTHOILEHH!sA CHTHAJA
K fioMexan,

Jucnemuepcicue yCcmarosiu

Oty H3 OCHOBHbIX TpeGoBaliuil, KOTOPEIM AO.IKID! yHOBIET-
BOPSITH  AHCMETHEPCKHE renesnanotsie yeranosku (JTY), sin-
;aeTcs obecneuetiiie BO3MOKHOCTH GLICTPOIl KOMMYTALLHI HECKOTb:
KHX Kamep Ha OLHO TpHeMiloe yetpoiictBo. C 5TOH HeJIbI0 NPCANO-
qaraeTcs CO3M4Tb CleUHalbiible KOMMYTAaTOpbl H 6:I0KH KOMM) -
7AiM, C NOMOLbIO KOTOPBIX MOXKHO GyaeT NPOH3BOMITDH neoGxo-
HIMbIE TIepeKIIoueHH .

JLis AHMCMETUEePCKHX YCTAHOBOK TaKiKe GoJibllioe 3HaeHHe M-
KeT HMeTb paboTa B TaK HasbBaeMOM AeXKypHOM pexiime, 1pn
KOTOPOM aHOANBIE HANPAKEHHs NOAAIOTCR TOJIbKO Ha BpeMsi BK.IO-
ucHusl YCTAHOBKH, a HaKaJbHoe RafpshxeHHe (ne Go.nee 60% no
pesniitie) foAaeTCst NOCTORHHO. TockoabKy Bpemsi paGoTst ycTd
JHOBKH B8O BKJIOUCHHONM COCTOSHIH COCTABJISET He0OoIbUIYI0 4acTb
peero BpeMeiy padoThl B 1eXYpUOM pexuMe, TO, N0 HeKOTOPhiM
ANHBIM, CPOK CyXKO nepelaiolltny Tpy6OK, B 4ACTHOCTH Cynepop-
Tukoua, sospactaer B 5—10 pas.

O6was odeprusayus annapanypet

Kpose yKasalHbiX Bbile ycosepLueHCTBOBaHHIT B annaparype.
BU3MOXEH eule Wedbiii Pl 13MeHeHHil PasHyloro XapaxTepa.
Bce npoMbiLAeiHble TCIEBH3HONHBIC ycTanoBki (B TOM uMcae U
[ITY-0) soryT 6biTh cilaGmelbt yHHBEPCAILHOI onTHUeCKoil ro-
qokoit B ycTaHoBKe [ITY-0 npi 3aMeilHsatuy B BH1EOCHIHAT
cHHXpOnMNY.IbcoB  Gyner obecrieuena MOCIeAylOlLan neperats
CHIHAJ0B OT BHIEONPHEMIOrO ycTpoiicTsa 11a pairodactore, b pe-
3yasTaTe uCro MOABHTCA BO3MOKHOCTh OAlOBPEMeHHOIT nepeaatit
1#306pasKeH 11 HECKOAbKHM YAl HbLM noTpeGHTEe 1AM

B ycranoskax [ITY-1 u TITY-2 BnolHe BO3MOAHA 3aMeHa JaNil
KPHCTATHUECKHMH npubopani, B HCTHOCTH B cHHXpOreHepaTope.
B.aroaaps 3TOMY ynpasacHie peeii ycTanoBkoil OyaeT COCPeo
,ouetio B OANOIl ynaKoBKe, CPOK cay6el BO3pacTet, a norpeb.ic-
11He SHEPTHH yMEHbIIHTCH.

Veranoska TITY-3 foikHa "ObITh MaKCHMaabio yHHpHUHPO-
pana no OTHOLIEHHIO K APYrHM [ITY. Cunxporenepartop, 00K
ynpasiielns, renepaTop VKB, 60k MHTaHHs MOXHO CAe.1aTb 06-
i ans seex TITY.

Paspa6oTaHuble nepsbie yCTAHOBKH MTY no MHOrHM napaver-
pas cTosT Ha yposHe coBpeMeHNbIX 006pas3iios NPOMBILLIEHHBIX
VCTaHOBOK 3apyGexubIx (UPM. B pesyabrate HameueHHOii MOAep-

9l
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HH3alliy OTeyecTBEHHas annapatypa NPOMBILLJIEHHOrO Te/IeBHAe-
s craner 6osee nNpocTof, RelleBoli # coBepLIeHHOIl.

JIMTEPATYPA

1. CocTosune TeJCBU3NONHON TeXiiKl 3a pyGexom. Hneturyt nayunoit
ungopmawm AH CCCP, M, 1955.

9 R C. Webb. A note on the desing of constant resistance
cathode ray deflection circuits. _RCA Review*, September 1952, vol. XIIl,
No 3, pp. 933—343.

CraTbn nocTynnas 17/X11 1956 r.

COJEPXAHHE

—

A. T Auradopos. O TpexmoTeHuuanbHoM pe-
HiMe paGoTH npHeMHHX TPYGOK THNA «XPOMATPOH»

. A. Atraaxavosn, K K Jdepxau Tlipeobpa-
3oBaHite COOTHOWEHNS APKOCTEll CioXera B BIAEOCHTHAT
nepeAalouIMIt TeNeBH3HOHHEIME TpYyGKaMH . .o

H. H. KpacuabHiKoB. AHanns cxeM Tenesll-
3nONNMX NpeABApHTENbHHX YCialTenel ¢ yueToM CTPYK-
Typw (PAYKTYausoHHoro myma . e e e

M. A. MaTseesn. OanonaMnoBuil reHepaTop penak-
caliOHHEX KosieGanuil na nentone Lo

B. C. Toaouuk. Annapatypa NPOMHILIIIEHHOTO
TeJleBHACHHS N
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Penaxuuonnas Koaferitsi NPOCHT uitaTeseli npicHaaty
CDON OT3HIBH, 3aMeEHauHst Il NOXKCAARHA 110 MaTepHaaM,
ny6ankyeMbiM B cGopuiike «Texuika TeJcBicims.

Yxaxirte Bawy damnanio, MecTo paGoTh, LOIKIOCTh,

Oranipw nanpapaath no aapecy: Jlewnurpag, A-41,
Mapcoso none, I, JI. O. Tocanepronsaarta, 0TBCTCTRCHIIOMY
penaktopy cGopunka «Texuiuka Teaesmgcnns> M. T1. 3a-

xapony.

MHMWUCTEPCTHO PALMOTEXHHWYUECKOM TMPOMBILIEHHOCTI CCCP
BCECOIO3HHIF HAYYHO-UCCAENOBATENBCKMHA NHCTHTYT
LTEXHUKA TEJEBUAEHWSY, purm, 24

Penaxtop H. [d. Xapumonos
Texunuecknii pepaxtop A. A, 3abpoduna Koppektop H. M. Apyxcununa

Tunorpadma HUU 3axas N 552

M 13
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MUHUCTEPCTBO
PAIMOTEXHUUECKOM TPOMBIIJIEHHOCTH CCCP

TPY 4 bl

I—LAV‘IHO-I/ICCHEILOBATEﬂbCI{OTO
UHCTUTVYTA

Botnyes 5 (34)
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OtpeteTheNNLIl PEAAKTOD H M HCBATKOB
3aM  OTBLTCTBEHHOTO [eAaKTOPd B C. JYKOUIKOB

Vi, CHJANH P. A

(o) D,MéﬂEPCHH MHOTOCTYNEHUYATbIX LLEMOYEK
YETHLIPEXMOJIIOCHHKOB

PEJAKUHOHHAS KOJIETHSE: Lienouka, cocTasaenunas H3 NEPHOMMUCCKIl  TIOBTOPAIOWLIXCH
. rpynn 1o Q -ueThipexnoocHiikon, nasmpaeres  Q -crynenuatod

Acrpun B. A, Atpanacots B A, Tepyc B JI., Hypucos B. A. ‘ Lienoukoli WeTHPEXNOOCHIKOE Brineaclo  ypaoienne ancnep-

Kawwuxos H. T . Kosaienxo B, &., Meraun 1. A, cui AAs UeTHpeX BHAOB Q -cTyneuaroli INOUKI  UCTLIPEX-

Oaewun A M. Hactyxos A mn, Merpenso 3. TI.. [10TI0CHIIKOB.

Poeosun 1l E.  Pyxuan r. W, Crpyruncxun H. H.,

pedoceea A 11., Lapes B. M., Hepentun H. B., Ulaxos K. 1.

{. BbIBOJ YPABHEHHA JNUCNEPCHH

PaccMOTpIM NOJYOeCKOHEUHYI0 1LenouKy YeTbIPEXMOMIOCHHKOB,
KOTOpYIO MOXKHO pasbutb Ha nepnojHuecKn noBTOpSIOILHECs
rpynnsl - H3 Q- ueTLIPEXMONOCHHKOB- Takas UEnouKa Ha3niBaer-
et Q- crynenuaroil (6]

B murepatype [2, 4, 5] paccMaTpHBaloTCs MHUlL JIBYXCTYNeH-
yaTble H TpeXCTyneHuathle enouky, B Kauecrne TpexcrynenuaToit
jenouky  pasobpaH TOJBKO 7'
wacTHBI cayuaif, KOTla Kax- ¢
ABll UETHIPEXNOJIOCHHK ne-
pHojia MOXKHO npeacTaBiTh B
BiHAC ABYX OTPC3KOB BOJIOBO- Bormotod Somobod
108, MEUAY KOTOPBIMH BRAIO®  pye g, YeTuIpeXnoniochiK, cbc‘raunen-
YeHo H,eKOTopoe COnpoTHBJE- Wil 3 ABYX OTPE3KOB BOAHOBOAA,
Hie Z’. s npﬂ'-lel\l lleTb‘p(‘.‘X‘ MCIKRY KOTOPRIMIE BK.'IIO‘ICHO' HEKOTO-
Crano o naop G/VIII 1956 r. Monmnicaito k newatn 27/IX 1956 . i NOMIOCHHKH  nepioja MOTYT poe cenpoTiBenie Zi-

QGbem 4,5 1. 7
5'b§“ 45 m A Becnnatio OTJHUATLCS JLb ITHMI CONpPOTHBJIEHISAMI (puc. 1).
07772 Tupax 500 3K3. 3axas 817

Tunorpa¢pna HHH

1*
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Jjech MBl  PAcCMOTPHM Q- cTyneHuaThie LCNONKIL, TpHuCN
Grpaiuics  BLIBOLONM ypaieHis  Juiclcpeit ana  ueTbipev
piaop Q- cTynenuathix jenovek, 130GpaKeHibx Ha pitc. 2—5.

BKJIOUCHE! TI0CNEN0BATEABHO pasnuuuble conpoTiBaeHHs Z..B
eTpepToil Lenouke (puc. 5) KaJKAbIi MepHo& COCTOHT 13 TaKux
o We MeThl eXMoNoCHIKOB, MeKLy KOTOpLIMHI BKAOUCHD! napan-
B neppom 13 HHX (puc  2) Kamami nepHojL  CocTouT 13 eAbIO pgsmumme n)oﬂonn;o\élT)u \),, P af
1-o6pa3ubix 4ETHIPEXNOHOCHIKOB, OTJHUAIONLIXCA  COMPOTHBIIC ‘ '” g poBoa i
P - JKC . . "
wuami Zi; BO BTOPOM (puc. 3) — 3 T-o6pa3iix UeTbipexno- . .?‘“Dﬂ"“""ﬂ n TPK” [ﬁ-f'ﬂ KaKAOTO  UETHIPCXIOMOCHIKL
FIOCHIKOB, OTIHYAIOUUIXCA TIPOBOLHMOCTSIMIL Y; . B TperbeM BHIE MOMSHO CBAI3aTb PABENCTBOM {11
enoukH (pue. 4) Kaxpiit nepHol COCTONT 13 OIAKOBBIX CIIM- ! i
MeTPHUHBIX YeTHIPEXNOTIOCHHKOB € XapaKTepHCTHIeCKiz  conpo- O] \_“a” u,._,w v |,
rusaeien Z; 1t (ha3osoii nocTosuuoit — » MERRY KOTOPLIMIS I T R PO i |
MaTtpuua
Zoes
ay

|
all =‘»‘

(1)

Ha3blBaeTcs Mannueﬁ nepenaun '{eTbll)EXHOJIK)CHHKa.
Puc. 2 Q- cTyneuuatas uerouka [1-06pa3ubix WeTLIPEXNOIOCHITKOB,

OTAINMAIONINCA  COMPOTIRICHIANK Z; BripeieM ypaBbHeHie Jicnepchit ansl nepsoil LEnoUKH. Kax-
apii ee mepion COCTOMT 113 Q-cHMMETPINIHBIX T1-06pasHbix
YEThIPCXTIONIGCHIKOB. MarTpiuia nepejaui Kamaoro TaKoro ueTbi

: 7z 1 1 1 2 ;2 ,
pexnosocnika {1] uneer BitA:
Y Y b o 5
: 1+vZi

s = I ®
Puc 3 Q-CT')‘I'I?HKI:\T:ISI uenouka T-06pasHbIX -1en::pcxnnmoc- i y(2+yZ,-) 1+)’Z‘- b
HHUKOB, OT.IHUAI0MHXCA HPUI'.(},"UIMOCTﬂ.““)‘- .

! g Buoas ofosuaveiine COS i =14VYZi, nOIyuacM

1/'? 4 /l'g "w-; 4 Z,.? 1,.? 4 [,g
. . ‘
: va, =" l

|
. 1 N
Puc 4 Licnouka W3 YeTbIpeXnoaioCHHROB € NOCIC/OBATEbIDIM ¥{cos %i -+1) COS i

sxatoucities conpornuaciniii Zg,

4 24 u¥

11

Puc. 5 Llenoukn 13 4ETHPEXNOMIOCHIKOL € napastesHLIM BKI0YeHIEN (Go3HauHM
nposounoctedi ¥, |
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0
l1bll = \l
' }

flei 1| = cosy: : |
J

Y

Jlns BbiBOJLA ypasheuis Aucnepcii BBLISICHIIM

wliell.

HEKOTOpbIC

cpoiictea matput | & [}

lea Il 1 lhew I
710 CBOIICTEO OUEBIAHO, TaK KaK Ko3((uuuenTs COS@; H COS i

CKaJIpHBL 1f BEIHOCATCS 3a 3HAK MpOII3BEACHH. Cama e marpu-
1a OT HHAEKCca He 3aBHCHT.

1. KoamyTaTugHocTo npoussedenus murpuy

2. Mpoussedenue n sarpuy
fiell = ligolt_fiey b - New—s il ==
1
1 L4
= 2"—1! COS 9, COS %, ... COSPy—1
-1y o1
JI0Ka3bIBAETC METOJOM HHAYKLUIL.

3. Crenenu marpuyor || b || :

1B]He = — bl *-3 = bl k=0, 1, .., 1, .., (8)

vy My e 9)

10Ka3LIBAIOTCS HENOCPeICTBRIHLIM yMHoKeHHeM, 3xech [I] — ean-
viuHas MaTpuua.

1B]I* = — {112 = ||} k=0,1,.

4. IMpoussedenue

fice f o2 el =0 (10)

A0KA3biBAETCA HENOCPE/CTBEHHbIN YMHOXKEHHEM C HCIONb30Ba HeM
dopmyast (8). 3mec { — nioGoe wedoe uncao.
6
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U3 gopmyas (10) scwo, uto ecnu B KkaKoM-a1Go mponsBeie-
Huit GOJILIOTO UMCJa MATPHIL 1MEETCsl COMHOXKHTENL BHAA

flei 1T o1 llew NI,
TG BCE NPOH3BEAECHIIE PABHO HYJIO.
5. Mpoussedenua:

|-

flell bl =2 "~" cos 9y ... COS Pu-1 .
Yy —1

-
1161) fiell == 2%~ cos Pa ... COS Pu-1 Y ,

Iy 1

1
—1 =
{1611 lletl 11611 ==2"-" cos 9o ... COS Pu—1 Y (13)
- Yy —1
JI0Ka3bIBAIOTCA HEMOCPENCTBEHHbIM  YMHOXKEHHEM. 3xech ol u
ic]l onpeaensioTcs paBeHCTBaMH (6) 11 (7) cOOTBETCTBEHHO.

Haiigem smarpiuy nepefaun [la@|] uenouku u3 Q - uethl-
PeXMOJIOCHHKOB  (piic. 2), xoraa 3HaueHus] Z; pasnuuibl. Tepe-
suokast Q marpuu (5), nojyuaem

@@= (161 - licell) - (1Dl - licg-1li)- (14)
Haiins ||a‘Q[f, noayunm Tenepb ypasheHie AHCHEPCHH 3%

Q)1 4@
cos Qu= 112, (15)
KOTOpOE CRpaBejuliBO sl JII06Oro OGPATIMOro HETHIPEXIOMIOCHI!:
Ka ¥, B UACTHOCTH, Aasi  Q -cTyneHuartoil LeMOUKH YEeThIpexno-
AlOCHHKOB. 3Aech Qp — casiur (asbl Ha TepHOAE LeNOuKi.
BoipasiM npasylo 4acTb (15) uepes saementsl Matpuu jlail , a
HMEHHO uepe3 BeJHUHIb COS ¥;

Eciist packpbiTh CKOOKH B (14) nas @9, TO noJNyYHM
CyMMY BCEBO3MOM(HBIX npoussenennii 16|11 |l ||. Dnementsl al@

n a9 marpuust (@9l npeacraBadior cofok cymMy coOTBET-

7
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cTBYlONLNX yieMenTo Marpiu, SBJSIIONLIXCS ITHMI BCEBO3MOXK- Taxum OGDESOI\I BHIBEAGHO ypaBHeHIe Jicnepeny st Q'CTY'

A 1] (Y -
nbini nponapeeitaNi, HETPYAIO BIASTS, ITO BCE Claraciuiv leHuaToil  LenouKil UeTLIPCXNOMIOCHIIKOB, n3o0paskeHHoll  Ha
¢ HEUCTHbIN WHCIOM COMIOKNTENEN 1ol anbo paBubi HYJIO, cur- 4 3

pic. 2. Cuaraemoe nyJiesod creneii OTHOCHTE/bIIO COSY; , CCH
| 8 10 6 . 1Q) a'@ 4
nacio (8) mt (10), mbo BxoaaT B ayy M oy C PasithlMu om0 cymectsyer, pasiio + 1, coryiacko 9).
suakami, coraacto (11) mwm (12), uMesl OMMHAKOBYIO BEJH- B uacTunix cayuasx g Q =2, 3, 4 1 5 u3 Gopyyan (18
witity. TO LPUBOUIT K TOMY, UTO B ypaBieiinl mienepeuit (15) nosyuaen CeiyIolie BEIPaNCHIL:
OTCYTCTBYIOT cjlaraenbie, COOTBETCTBYlOLLIC HEUETHOMY  wiichny 9
cosoxcntencit 101 . Tak kak B (14) MuoznTes €OSg; iiMcoT- nast Q=2
o1 ToAbko B matpuuax  lle; ||, To caaraenbie B npapoil wacti cos 29 =c08 9y COSP, 1 (17a)

vpaBlieHHst UICePCHIf HMEIT YHCA0 coMHOMKITENE]; COSP; , paB- (570 BHpAKCHILE COBNAATCT ¢ MPUBCACHHBIN B 5D
I\
noe Q—2/, rne/ — uenoe wicno (0</<%—). ,

Craraempe (14) ¢ uticaon comuorireneit 01l papiivia 4k +2, naa Q=3

IIMEIOT NPH JNaroHanbiblX 1eMeHTax 3uak MHlyc (csoficTea 3 1t os 3 == 4c0os P, COS P, COSPy — COSPo COS &, — COS %33 (176)
£), ecait ToAbko omi ol or nyas. Tlocaesuee cnpaseasiso . —q

MUUlb B CAVUAE, eCAI MATPLLL 16}l BxonsT B npousBeAcis B pas Q=

YeTHOH CTeneHH I, KpOMe STOrO, CyMua crenenett npu {16l B cosdy = 8c0s g, COS Yy COSYP, COS¥y — 9C0S 9, COS %3 —

kpafiuix comMuoxuTensnx. cornacio (13), uerHa.
Hanpumep:

— 92¢0s 1 COS gy — 2€0S Py COS 9y — 2€08 9 COS Py — (178)
fleglt teyt 1D Neyll el llegh 50 —9cos p; cos @, 15

1611 Tie,li MO teyll eyt 1161 40 i Q=5

MBI eyl tesll tegll Healt lieslt 101140, C0s 59 == 16 COS 9 COS By COS P COS ¥ COS Py —

— 4C05 9, COS @, COS Py — 4C0S p; COSP4COS Yo

fieglt 1611 liczll NEI Nyl el licelt =0 - dcos v, COS Y, COS P, —4C08 Py COS P, COSPz —

UiteHbl € ulCd . “
o HCIOM  COMHOXKIITeteft [16ll, pasubin 4k, ive0T 1Ipi — 4cos'p, COS P, COS ;- €0s 9, - cos 0, -+
rOHaJbHbIX SJEMEHTax 3HaK maioc (cBoiicTBo 3). 2

Hcnonssys opamy.ay (7). mMoxen 3anicaTh Teneph ypabHeHlie +-cos g, - cos g 0SB

quenepeun (15) an - o .

JIIOCHIKOB lle(pea) Bléﬂ?mm“Q C,T)"‘.e"‘"am” UeNOYuKI ueTbipexno: Hetpyauo noxasathb, UTO s propoii tenoukn (prc. 3) ypas-
b1 €0S 3 JeHlle JHCTIepCHIT JMEeeT TCT JKe BT (16) c Toit JHIIL pasusueii,
Q! 1Q 1 cus 4ro B NEPEOM Chyuae

cosQy=R-1T1 cosy, — 0% N —mH 4 =142 ¥ 18
o 0 oo C0SF, oSy Cos gi = +Z: Y, (18a)

B-2 Q=1 Q-1 a BO BTOPOM

9Q-5 N cos g; .

4-20-5 % i (16) cosf_'qi._—_l—-l—l)’;. (186)

20 FTh i o CUST CusE | COSBE COS%L

B camoM Jene, Kaxblil nepHoi BTOPOfi LeNoyKi COCTaBJeH 113
cos T-o6pasubix stueex. MaTpuua nepeaati Takol siueliki Hmeer BHA
i .
i g C08%, Cosy COS - R - °
io COS%y COSZyp | COSP; COST g COSTy COSD gy Haill “l e A
ai l|l= ’

B cayy =Q —
. cayuae k=Q —I1 uxpekc £+ 1= Q 3aveusieTcs Ha Hyjib. Yi 1+4YiZ

(19)
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VuithiBas (186}, HeTpyAlo 3an1caTh MaTpiLy lla: | B TAaKoOM

BHIE:

It VA \ 0 Z ) .

a, | =Cos%i +H o (20)
z ! l' Z

Ogo3nauim

0

0 21

VA
n =
1

1
I di I =cosei | 4
7

1
zZ
1 3aMETIM, U0 MATpHILA I dt ofnanaer BCEMIL cpoiicTBami
sarpnubt 1l €7 I, 3anucaunoil BHILC, a || fll — cpoficTBaMit Mmar-
pitibl 161l Orcona caeaver, 4To ypasuenie mlcnepcng p&L
yerouxit, Lzo6panentoi 1a puic. 3, nmeer ot e Bud (1 ), uTo
W A Lenoukit, 113061)amennoﬁ na pue 2.

[loxaen, uto A Q -crynenuarbi¥ jlerioueK  ueTHIpexno-
IOCHHKOB, 11300parennblX na pac 4 1 5 ypaBHeHiie auncrepcun
Jaroxe nmeet sua (1 B camon jene, 3amensst Kaxaylo napy
COCEINY  CHMMETPIHBIX 4eTHIPEXNONIOCHIKOB oqmmn  T-00pas-
Wb, KK MOKasano wa pie 6, HeTpyo CBeCTH uenouKy, 130~
dpaxeunylo Ha pHc 4, K UENOUKE, npuseenuoit  1a puc. 2.
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Pic 6. DKBIBAJCHTHOCTD LIEXOIOF0  HETLIPEXNOMOCHIKA
T-06pa3nomy
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Puc 7 DKBHBAICHTHOCTD HCXOANOT0 ‘I(,“rb’[)cxll()ﬂlOCllllKa
T1-06pasnomy.
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[Tocryriast anajornyHbIM o6pazom (pHe. 7), MOMKHO CBECTH
ToYKY, 1300pareHHylo Ha pic. 5, K LEMOUKe YETbIPEXNoJIoCHIKOS,

roKa3aHHot na pHe. 3

Bblpameuun ana  Cos9Qi , COOTBETCTBYIOMHEC ABYM nocheHt

JicriouKaM, HMeloT BUA 4, 71
,

.
cosw; =cosl — 5= sl U]
o 22Z

Z Yi
cos v =cosf — =i sin 0.

Tukin 06pasoN, BbIBEZEHO YypaBHClle AMcrencii
yetbipex  Bigion Q-CTyneHuarhix LenoueK YeTHIPEXNOJIOCHHKOB.
[Tpineps! npHMEHeHNI NMOJYUeIOro VpaBliens LAl HCC/IeioBa-
Jitst 3aMeJUISIONLEX cueTen Gy AyT RAHE! B nocaeaylouix paborax.
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Crurbs noctynuaa 8 pedurnuic 21 ¢espanrs 1956 .
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Kana. Texn. Hayk GFJIOCEEB A. I1.

ﬂPEIlEJleO-BOJlHOBOILHbIE PE3OHAHCHBIE
CHCTEMbBI H l'lPE)lEJ\bHO-BO.HHOBO,H,HblE
C.B.4. FEHEPATOPbI

PacemaTpuBalores  yeaouia A NOAYUCHIST  MAKCHMATLHLIX
souutocicli OT ¢.BY  TCHEPATOPOB JleaaeTest BBIBOA O ineo6xo-
AUMOCTI TIpHMEHENH Ans OUcih MonuILX  reepatopos  peso-
HANCHBX CHCTEM TIHA NPEASALHLIX BOJNOBOVB CJOXKIOrO ceue-
i, NMeloutix  Goauiie  pasmephl no  oTHoulenmio K AanHe
poantl xoneGanuii Oanako nx fpiMeNeHie BechMi 3aTpyacHo
N3-30 MANOXCHNA pe3opatcos PasIHNBIX  BUAOB H MCKAKCHNSA
[oAs  BCJCACTBHE  YCNOXICHH CHEKTPE B HeBAAronpHATHOM
HanpapAcHii TP yseaueni pasmepo CHCTeMb

VKa3plBACTCR HA BOIMOXHOCTDL NOaydenHsl KEAAEHMOro Crek:
Tpa myTem sseaenis pasioMepHo pacnpeseeuibx cua3eil MeHK-
AY NEMEHTAMIl CHCTCMD

Nlanee )KaspiBaeTcs, 410 noayuenie pesouancioit CHCTeML
¢ XOpOLM CTCKTPOM HEAOCTATONHO s NOCTpOCHHS YOBACTBO-
puTenbio  pagoTaioulero apToreHEpaTOUPA  H3-32 KOHRYpeHLUIit
sunop KoneGaunii. 1o 3aTpyaseHice MOMeT OblTh NPEoA0ALHO
pBCACHIEM pacnpeaeneHitof cossi pesoHaKCHOll CHeTeMul ¢ 1o
ne3toit narpyaxoii, paccunTanuoii Ha foaasaeiiie  KOHKYpUPY!o-
LU BUAOB  KoneGauiti CB.4. TCNEPATOPAM, HMCIOWIM 1Ipe-
ReABIO-BOJHOBOMBIE pesvatcLe CHCTEMbl ¢ pacmpeacientbiii
BHYTpeHuIMI CaA3AMIL 1t ¢ pacapeaeacHHbIMI cua3nMIt ¢ mones-
Hofl narpyskuoii, Aauo Hazsanue npeae:ibHO-BOMNOBOARBIX cpy
renepaTapos.

Tlo wepe PpasBuTHS pazIoAOoKaLLiiOHHOL TeXHHKH BONPOCHI
reHeplpoBaHis Gojee KOPOTKIX BOsH H GonbUINX  MOLLHOCTEd
cTaloBsITCA BCE aKTyaabhee. OGa 5Tit BONpOCa HMCIOT O4HY
abuyio CTOPoHY — HX peiiienite CyLIECTBEHHO 3aBHCHT OT pelue-
wist 3alaul  yBEJHueHis pasMepos PE30HAHCHOI  CHCTEMb 1o
OTHOILIEHIIO K ANIHE BOJIHBL

Sroit 3ajaue VIeanioch MHOTO BHIIMAHHS Pa3JHUHBIMH HCCae-
oBaTeAsMIl H, B NaCTHOCTH, rpynnoit Bapuexk BoO Gpaniii.

TeficTBHTEABHO, HEpexol oT MaJblX, 1O CpaBHeHHio ¢ AnHHO#
BOMHLL, PE30HATOPOB C COCPEAOTOUEHHBIMI NOCTHSTHHBIMH K no-
ABIM KOHTYPAM, HMeiounM Goabliite pa3Mepbl, Aai BO3MOMKHOCTL
e TONBKO CMVCTHTLCS K Goaee KOPOTKHM BOJIHAM, HO I NOAYUHTH
60MBLIYIO MOMIHOCTL HA 6oJlee LJAHHHLIX BOJIHAX.

JLoAroBeUHOCTb 11 HAAEKHOCTL npuoopa, B OCHOBHOM, 3aBHCAT
OT OTHOLLEHIS ero Pa3MepoB K MOLLHOCTH, H nO310MY Npit ) BeaH-
eHIll MOLIHOCTI BCErfa MeJaTeibHo VBeaiueiie pasmeposB.

12
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Pacc.\lmpum 3T0 0HeToATENLCTBO TEeCKOJIbKO 6on
Ot aoGoro 3JIeKTPONHOTO reteparopa Hesb3s nol

ee ToApoHHO.
nyuuTh 60Mb:

e sueprim. ez MOKET nepeHocHTb ero BJleKTDOHHbm ayd A
TOTOK. TMoaesiyio MOLLHOCTD, ﬂEpCHOCHMyKO 3JICKTPOHIBIM fnoTo-
KOM, B KOHEUHOM 1fTore MOKHO npencramn*b CJIeLY IOIHEM Bhipa-

JKeHHeM:
P, =1, jSUx 1,

rae 7, — SNCKTPOHHBIN K.ILA.

S — nosesHoe ceucHue 3NEKTPOHHOTO Jyua,

Uz — Hanps=xeune TOP.\IO'/K(:HIISI a‘ﬂeKTPOHHOFO
eAHHHYHOM HPOMC)K)’TKG BBZ\H.\IOIIGI”!CTBHH

(1

] — NJOTHOCThL TOKA B 1HCXOIHOM 3/1eTPOHHOM ayue,

ayua B
(nneeTcs

B BHAY, 4TO U, sBceraa Metbliie yCKOmeIllCI‘O nati-

psUKEHHs) ,

— fIONHOE UHCJIo npomemyTKoe BBQIIMORE!ﬁCTBHﬂ, pasHoe
ylHcay npOCTpaHCTBeHHbIX nonynepHonoB BRICOKOYAC-

TOTHOrO MO, yxﬂamamalomuxcx B CHCTEME
pasJieHHH JBIKEHISE 3J1eKTPOHHOrO NOTOKA.
Tax Kak HamnpsiKeHie TOPMO‘A\’QHHS] nponopunonanbuo

B Han-

JSZen,

rae Zew— conponmnemle cBSI3H KOHTYDPa resepaTopa C 3NneK-

TPOHHBIM IOTOKOM, OTHECEHHOE K CAHHHUYHOMY
p3anMofieiicTBHS, TO

P, =1, (SPZen 1.

NPOMERYTKY

@

QueBHAHO, MOUIHOCTH 3JIEKTPOHHOTO reHepaTopa MOWKET OBITL
nonyueHa TeM GoJibile, ueM GoJibllle BEJHUHHA 4 /IeHOB, BXOAMIINY

n nponasenenie (2).

Ecnu suGparh THR reHepaTopa, aaouttii MaKcHMabHbI

S/eKTpOHHBIH K TLA. (nanpumep, MarHeTpod,

KapLUHHOTPOH,

Tpitof), M HCNOML30BATE MAKCHMANbHYIO TIOTHOCTH TOK2 B ayue,
JONYCTHMYIO C TOUKH 3DEHHs foyueHNs 3aNaHHOM HaM noarosed-
wocTi npubopa, TO B HaLIEM pacnopsiKeHin oCTaneTed TPI KOHCT-

PYKTHBHbIX BENHYNHEL S, Zeun N
Bennunna «x  TPONOpLIOHANBHA

npoN3BeAeHHIo Qu o,

rie  Qu — narpyerHas 10GPOTHOCTb  KOHTYPA reHepatopa H

p — €ro BONHOBOE conporlm.ﬂenue B HanpaB.nemm

Jayua, o1HeceHHoe K e HHITUHOMY ﬂpO.\le'leTK)’ B3aHMO,

Beauuuna BOJHOBOTO conpo*nmnemm TeCHO CBA32H

3/EKTPOHHOTO
AeiicTBHSA.
a B KOHEUHOM

cueTe C KOJIUECTBOM Meraina il YCTOTE! B KOHTYpe: UeM B0
\iee BOMHOBOE COMPOTHBACHIE Tpebyercs, ien MeHbile MeTana
CoflepIuTCsl B KOWTYPE, 8 cneoBaTensHo, B MeHvlle Tennoras
Harpy3Kka, KOTOPYIO KOHTYP MOIKET BbliepkaTh, B cBA3i C STHH
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yBesmuenie Zep 32 CUET yBeniueHus BONHOBOTO CONPOTHBACKHH
KOUTYpa, HANPHMED Ha O7H NOPSAOK, NPEACTABIACT coGoil oueHb
Tpyalylo 3ajauy. B To xe BpeMs narpyseuilas 106POTHOCTD
KOHTYDA MOY(ET OTANHUATHCS OT eANNNLL Ha ABA i Gosiee MOPSIAKA.
D70 06CTOSTAILCTRO NPHBOANT K MBICAH, UTO A MNOMYUEHH:
BO3MOXKIIO GOMBUIIX MOIIHOCTEH I BO3MOXKIIO osee KOPOTKHX
BOJIH CJIGAYET NPEANoyecTs PE3OHAHCHYIO CHCTEMY 1iepe30HAHCHOH,
TaK KaK B HEPE3OHAHCHOi CHCTeMe HarpyxeHtas J0GpoTHOCTL
paBHa ejmHiue.

OcraBuinecst Ase BesiunHel (S W #) onpejensior pasMepbt
NPOCTPAHCTBA B3ANMOZEiCTANs M, CNEIOBATENLHO, KOHTYpa MR}
PE30HAHCHON CHCTEMBI.

Ha pic. | npeacraBiiedbl BO3MOXKHbIE (POPMBI TIONIEIHOTO CeUe-
HHS 3MEKTPOHHOTO MOTOKA (MOME3HBIM CEUEHHEM SIBJISETCS TaKoe,
3o§owo}gzmpu_mcoxo-xacmTHoe none KOHTYpa AOCTATOUHO HHTEHCHB-

. npasneniie gBHXEHHS j
ekt ey, I HS1  3JIEKTPOHOB  TiepneHHKyspHO

Ilo mepe yaane-
. HHSI OT PE30HAHCHOIl
o R<O12 4<0,/4  cycreMbl  BhICOKOUa-
v CTOTHOE MOJE OYEHb
$ .¢_ GLICTPO Criafaet mpak-
a N THUECKH A0 HYJs.

&)

s MoxXKHO CunTaTh, 416
o6aacth  JOCTaTOUHO

W <014 HHTENCHBHOTO  TMOMH
1 Q‘ He PacnpocTpaHseTcs
8 3HAUHTE/IbHO GOJbUIE,

yem Ha 0,1 oT peso-
Puc 1. dopmbl ceuelini anekTroumsx notokos, HAaTOpa. Crenosa-

TeJIbHO, KaK 3T0 Of-
MEUeHO Ha piC. 1, pasmep nyuka B HaripajeHty rayGinsl peso-
HAHCHOIT ClCTeMBI e/Ba Jlii MOXET 6bITb  cyllecTBeHHO Goablite
0,1 . Dro 3HaunT, uTO NPH NPHMEHEHHH KpPYrJIOro nyuka
(puc. 1,a) TPyAHO OXUZATh MONYUeHHs MAaKCHMANBHOI MOLIHO-
cTi. Takum 00pason, CTpemseHHe Moy HTb machmaﬂbHyb Mot
HOCTb MPHBOAHT K MPHMEHEHHIO TOMbIX LHJHIPHYECKHX 3jeK-
1POHHBIX MYUKOB GOJLIIOro AHAMETPa W/l MYUKOB B BHAE WHPO-
koit aentbl. COOTEETCTBeHHO, TpeOyercs pe3OHaHCHAs CHCTeMa
¢ GoMbLUIMMI pa3MepaMil Kak BLOMb 3JEKTPOHHOTO myuka (Goan-
woe 7), TaK H MNONepex. o

"
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Ilo HACTOSNIErO BpeMenn pasmepbi NPOCTPaHCTBA paanmoneii-
CTBIiSi TIPAKTIUECKH TPHMEHSIONIXCS PE30HAHCHBIX CHCTEM MOIL-
HbIX FelepaTopoB  OrpaHHuHBaNHCH Beniummofi okoso 05% ©
HanpapJleHiil TONEpeK Nyuka, a BRodb nyuka, Gosbluet HacThio,
— 11e6OoJILIIHM YHCJIOM MPOMEIKYTKOB paanmopeiicTnusa (). 1o 1
06yCcNoBINBaN0 CYLIGCTBEHHOR orpaHuuenHe MOLIHOCTH.

Ciefiyer MO3HAKOMHTLCS € TIaBHLIMH MpHUKHAMI 3TOrO Orpa-
HiueHys. PaccMOTPUM PE3OHAHCHYIO CHCTEMY THR2 «rpeGenka» ¢
pasmepamn N (uncno kanaBok) u L (aqmua KaHaBoK), npei-
crapfenuyio ua puc. 2.

Ecni B onpesesenHoM
JHanasoHe uyacTtoT Ha 31V
rpe6eHKy poafeiicTByeT
3/eKTPOMArHKTHAs ~ BOJHA,
TO HAa HEKOTOPBIX ANCKPeT-
upix  uacroTax B rpeCen-
ke ycTasamiiBaercst  pe-
30HAHCHBI  KOMEGATENbHII
mpouecc,  XapakrepHsyio®
tiicst cTosuelt BOJHOH ¢
LieJibIM UHCJIOM FosiynepHo-
OB 3NEKTPHUECKOTo fIoNs
Kak BAOAbL, TaK I monepek

KaHaBOK. l'Ipn 3TOM JASAHHA .

cTOSIUell BOJNB BAOML Ka- Puc 2. ﬂpoc:e:éléaiapesouaucuan
HapoK,OyaeT foablie AMN- P ’

Hbi BOJIHBl B cBOGOAHOM ﬂ[)OCTpaHCTBe, a monepek KaHaBOK —

MeHblie. DTO 3HAUNT, uTO pacnpocTpaneHite 51eKTPOMATHHTHOI
BOJIHBI BIOJb KAHABOK XapaKTepHsyerci yexopesiem ((asosait
ckopocTb Gombiiie CKOpOCTH cpera), a MoTepeKk KaHaBoK — 3amel-
nextient ((pazoBast CKOPOCTb MellblUe CKOPOCTH CBETA).

Jlpyroit ocofeHHOCTbIO rpe6eHKll B HHTEPECYIOWEeM Hac jAua-
fazoHe uacTOT OyjleT OTCYTCTBiE 3JIeKTPHYECKOH cocrasJsionteii
5AEKTPOMArHHTHOTO oA BAOML KaHaBOK AJs BCeX PE3OHAHCHBIX
cocTonHHit. Takin 06pasoM, Mbl MOKEM 5TH pPesoHaHCHble COCTOf-
wist o6oanauntb ueped TEm . e TE  o3Hauaer nonepeunylo
3JIeKTPHYECKYI0 BONHY BAOTbL KaHaBoK, M — UHCJO NOAYNepHo-
0B TIOAS BAOJL KaHABOK 1 7 — uicno MOMYNEPHOLOB MoJis No-
repeK KaHaBox. Cneayer OTMETHTb, uTO Ads mobore A CyHIecTBy-
eT GeCKOHEUHOe UHCJIO PE3OHAHCHBIX cocTOsIHIf ¢ M OT Hy#as A0

15
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Geckoneunocril. Bee 9Ti COCTORINA cBA3aHbl ¢ coctosuien TEq,
H3BECTHBIM BBIPAMCHIEM:

I

= @)
V()

IJHHA BOJIHBI B CBOGOLHOM NpOCTpalicTBe JIsl pe3o-

. natca tina TEa., rae n = const,

LTE g, — JIIHHA BOAHLI B CBOGOAHOM MpOCTpalicTBe /sl Pesn-

wanca tina TEu,

L — pamua rpeGenkil BIOML KaHABOK,

M — YHCNO TIONYNEPHOAOB JIEKTPHUCCKOTO NOJISt BAOMb Ka-
HaBOK.

Bce pesouancHble cocTosnns THna TEe ¢ pasnyunbiv n
yKJIaJbIBAIOTCSL Ha JHCIEPCHOHHYI0 KPHBYIO Tpe0eHKH B rofe-
PEUHOM HarpaBJeHIiH,

Taxum 06pasomM, BCe PE3OHAHCHLIE COCTOSIHIA B HHTEpecyio-
IeM Hac AlanasoHe uactoT MOTYT GhIThb MPEACTABEHBI, Kak Ha
puc. 3. Tlpi 3TOM TaHreHc yrsia HakJoHa npsamofi, nposefeHuoil
13 Hayajia KOODJNHAT B TOUKY, COOTBETCTBYIONIYI0 AaHIOMY pe3o-
HaHcy, nponopupoHajied (a3oBoil CKOPOCTH 3MEKTPOMATHITIHON
BOJIHBI FIONepek TpeOeHKH AJs JAHHOTO Pe3oHaHca.

Cnasubie  yenosust.
HeolXO/UIMBIC AJist  TIpH-
MeHennst raxoit rpe6et-
KH B KAuecTBe pe3cHaHc-
HOW CHCTEMBI MOIMHOTO
Z—: rexeparopa, MOXKHO

= chopmypoBaTs cjeny-
1o1LM o6pasom:

1 Ysicno nosynepsio-
JIOB MOAsl BAOJL KaHa-
BOK JIOMUKHO ObIThb MO
BO3MOIKHOCTH paBHO
HYMO 1t HeGoALIIOMY
KOMIUECTRY emuHiL. B
NEepBOM Cyyae Mbl TO-

) Jyuaem OlHOpoAtoe
SJIEKTPHUYECKOE BbICOKOUACTOTHOE {l0Ji€ Ha BCEM MPOTSXKEHHH Ione-

PEUHOTO CEUEHHS! SJEKTPOHHOrO Jyua, T. €. YCJHOBHs, Hanosee
GraronpHsTHEIE A/ MOJYUeHHs MaKclMaibHOR Mowwocti. Tlpn
16
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Yoomoma konebamas

Pnc 3. Cnexktp peaonaHCHBIX 4acTOT npo
crefinteii rpeGenkn g0 = g .
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5

yrom rpeGeitka paforaer na 4acTorax, CAH3KHX K YacToTe OTceu-
Ki, T. e. mpeacTaBaser coGoit mpejlenblibifi BOMIOBOA.

9. da3z0Basi CKOPOCThL 3JIEKTPOMarHHTHON BOJHLI NOMEPEK Fpe
GOHKH 1AM BAOJbL IJGKTPOHHOrO Jyua JJst JaHIOro pesoHaica
JIOMKNHA GBITh PaBHA CKOPOCTH ITOFO Jyda HJH HAXOMITLCS C neft
¥ KPATULIX COOTHOMICHNSAX 1i JAOCTATOYHO OTJHUATLCS OT (pazoBbIX
ckopocTeli A JOOLIX APYriX pe3ouaicos

3. Ha pannublil pesonafc e JOMKHBI HAKNAJILBATLCA (ua Toit
;e Il GJBKOf uacToTe) ApYyrHe pesOHaHCH. 3To  sBAsercs
YC/IOBHEM TOMYYEHNS MPaBHALHOH (POPMBI NoAs TONEpeK rpeGe-
KH, HeoGXOMHMOfl /ISl MAKCHMAJbHOM OTAaul MOILMHOCTH 3/CKT-
DOIILIM TTOTOKOM.

4. YKenarenvho, utobul n= N,TaK Kak 370 AAET MaKcHf1alb-
1106 KOJHUECTBO TIPOMEIKYTKOB B3aUMOAEHCTBIs B ClCTEME.

TakiM 0GpPa3oM, JKENATeNibHO HCMONb30BATL PE30HAHC THNA
TE oy HJM, N0 KpaiiHell Mepe, Pe30HAHCHI, HaXOAAWLHECA B Mpa-
FOM HIDKICM YEY MOAst Pe30HAHCOB (em. pre. 3)-

BepHemcsi K BOTPOCY YBEAiuells pasMepos rpe6erkn. Ecan
ysemnuusaTh pasmepst L H N, TO HUIKAKHX CKauKkooOpasnuiX
Wamelennit B moBefeHnn rpeGenku nHabmomaTeCs He Gyner.
Ujic/1o BepTHKAMBHBIX JHHIH I UHC/IO TOUEK Ha IPaHiMHON KpHBOIi
GyfleT yBeJAMUHBATLCS B COOTBETCTBHH C YBEANUEHHEM N . Yueao
TOUEK Ha BEPTHKAJBHBEIX JMHNAX Oy[eT YBENHYNBATLCA B COOTBET-
CTBHH C yBeqMueHHeM L, M OHH BCe Gogblie GyAyT «MPHMKHMATb-
csi» K rpanmunoit kpusoit (m = 0). Takum oGpas3om, xapaxrep
CTeKTpa pEe3OHaHCHLIX YacTOT GYy[eT COXpaHaTLCsl, HO TycroTa
|/ACTIONOENINsSl PE30HARCOB BYJIET BCE YBEANMHBATHCA.

Kak cieayer us puc. 3, taxas rpebenka jpaxe mpi HeGoNb-
HX pasmepax He VJIOBAETBOpsieT TPECOBaHNAM Juifi ee Mplimene-
jst: Ha okenaembiit pesonanc Tina TE oy  HaknagwpBalovcs eic
JApYFile Pe3oHaHCH!, HCKaxas padouee mosne.

Taxits o6pasom, VBejnueniie pasMepos pe3OHaHCHOI CHCTeMb
OrpamiyiBAETCs HE KAKiM-THGO HX OTHOWEHHEM K ANHHE BOJHLL
B CBOGOLHOM NPOCTPAHCTBE, a JIWb YCAONKHEHHEM CHEKTPa pe3o-
HAHCHBIX UACTOT B HeG1arOnpHSTHOM JiIsl HaC HanpasJeHHll. Cune-
7IOBATEJbHO, peulelie 3aiauil HCMONb30BaHIiST Pe3OHAHCHBIX CilC-
Ten GONBIIIX Pa3MepoB 3aK/Iouaercs, B TePBYIO OUEPElb, B Npi-
MeHeHHIl TAaKiX CPEefCTB, KOTOphIe H3MeHinH Obl CileKTp pe3oHAHC-
HLIX UACTOT B JKEJIaeMOM Ais Hac nanpasjenun MasecTHo, uTo
TaKHM CPEACTBOM ABJISIETCSl BBEAEHHE MarHNTHbIX cBfdcil MEeXAY
Kxaapkami rpeGenks. OfHAKO He BCSIKAs MardnTHas CBsb B
fsteTcsi B J@HHOM chyuae npuropnoli OcoBeHHO Ans pe30HaHCOB
TE on  OueHb BaxHO, uToGbl 3Ta CBA3L Guina Obl AQCTATOUHO

2 Tpyaw HUW 17
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DARHOMEPHO p:lcnp(‘,’l(‘.’l?lm B0Jb l'pOGCllKll. B HP?TIIBIKONI
SAVNAC MBL HE NOAYMIM  Ojuiopoltoro  noAf no Rceit janue
M"S?r\xll‘i;mopuoe pacnpesesenic MarkTIbX cps3cil MeAcly Ka-
HABKAMN 10 KX CLIHHE 7ACT PO3MOKHOCTL NOAYINTL ucoﬁxmum?c
JL\OHCHHE CNCKTPA PCIOHANCHLIN UACTOT I HElCKAKeHHoe 101¢
OCOGRHHO IHTEPECYIONIEro  1ac  PEe3oHanca TEov - Tipusepubiil
{11 TAKOFO CMEKTpa MoKasaw na phc. 4.

B ces3w  Cc 3THM

- ) - npeCcTaBIseTCs  Heneco-

4/( [ | ' l ONPA3MBIM BLLACTITH 13

\ ' ! m.3  Beelo MiorooOpasusa pe-
~ ! \ 30HANCHBIX CHCTEM Kaace
pe3onancibiX  rpeGeHOK.
OTHUAIOWUIXCS  CAeAYIo-
UM CBOfICTBAMM:

1. Pa3mepsl B ABYX
HanpapieHHIx  CylLecT-
peuno Goabuie MOI0BH-
Hbl ATHHBL BOJHBI KOJ1€-
Oaunil.

2. JoCTaTOYHO CH.ih-
uas 1 panlHoOMepHO pac-
npejeientas MarHHTHas
CBRA3b MOV Kanaskazit  rpefenki,  jaiouas  BO3MOAHOCTL
OO\ UHTD cnbm‘p 10 (opMy  2JACKTPHUGCKOTO  NoAs, NpHeMie-
MBI 08 nenoavzosanus pesonancon thna TEey it OIu3KHSY
k mi. Tak kak nenoab3onaie pesonaicos mna TEqy  o3Hauac.
paboTy na uacTorax, GMIBKIX K KPHUTHUCCKIM, TO ue.‘lecom’:pazn-n
1AKNG POIOHANCHLIC CHCTCMbI HA3BIBATL PC3OHANCHBIMIL FpeOeHKa-
M NPCACABHO-BOTHOBOMOTO THIA.

Jlerko BHACTL, MTO BOIMOKHO CBEPTHIBAUNE FpeheHOR B 1
annap Gea CymeCTRENIOTO 1 MCHEHIE (POPMBL 110151 13 NPOCTPAKCT -
ne B3aumoiciicToist, TIpi sTOM HOSBSTC BLIPOIKACHHbIE Pe3OHaH-
cul. KOTOPBIC GYAYT YTPAWIBATL BLIPOZICHNC npn 060t acuM-
MOTPHN,

TMoayuelne pesonatcnofl cnereasnt GuALILIX  PA3MEPOB. HO ¢
NPHEMACMBIM  CHOKTPOM  siBasieres  Tpyjuiofi 3ajaueit.  Oauwako
PEHICHHE TOABKO 3YON LI CIE UCAOCTATONNO [ NPHMEHeHHS
PEIOHANCHON CHETOMBE 11 CAMOBO IGY/RIOMENCs . TetiepaTope.

C VBCANHCHUCM PAIMCPOB PEIONANCNONT  CHOTCMBE  pazanulps
B POPME BHICOKROMACTOTHOLO NOASH, 1 HICTOTC 1 B (Pa3oBoll CKopoc-
TH AAS PRAA PCIONANCON CTATOBITCS, CHIIIKOM MAABIMHE, 1O cpas-
1

yacmoma  x0nsuri

Pue 4 CneKTp peronanciuiy wactot rpebel-
M < ])Al\.‘ll[\k‘.l\‘.’l(‘llllhl.\Ill CBSIAMN
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HOHIIO € HHTCPECYioUlHM HACc pe3onancoM, uTofinl obecneunTh
craGuabiyio paGoTy reliepatopa na 3ajasuon Bife. B cpssn ¢
M TpefyeTes CPEACTBO JUIAl NOJABJCHHS KOHKYPHPYIOUHX Bil-
408 KoaeGanuii. Moykuo npeanonoknTh, UTO BEPOSITHOCTL BO3GYTh-
JleHHsT KONKYpHpYIoulero Biiga Tem Gogblue, uen Gonblie Bedll-

ima
Q"K

Qu Ay -lf ' 4

rae Qu — narpyxeHHasi A0GPOTHOCTh KOHKYPHpYIOLIEro BIiAa,
Qu — Harpy:eHHas JIOOPOTHOCTb OCHOBHOrO BHjA,

Avy — pasiina (pasosbiX CKOpOCTeil OCHOBHOTO I KOHKYPI-
PYIOLIETO BI1OB,

Af — pasunua pesonaHcHbIX MACTOT OCHOBHOIO it KONKYPI-
PYIONIero 11108,

Ecaii npH KOHCTPYHPOBAHIIl PE3OHANCHON CHCTEMbI Mbl MOMY-

uiAl onpeaenelnsie  Avy M Af, To 3ajaua nojasielils KOHKY-

PUPYIOLHX BHLOB MOXKET ObiTh CBelleHa K TOMYUEHHIO COOTBETCT-

BYIOLIEr0 OTHOLIEHHST —Ql
"

QOO6LIHO NPHMERACTCS EAHHIUHBIN JCMEHT CBSI3H Pe30HalC-
Hoil cHCTeMbl ¢ nonesHoil Harpyskoit. TIpi sTom  mpaxTiriecki
ICBO3MOKIO MOAYUHTL HYXKIBIE OTHOWeHNsl A00poTHOCTE(l. 370
3aTPYJIHCHIIE MOJKHO TNPEOJAONETh NYTen BBEAGHHSI pacnpeacnei
Hoil CBAI3H C TOJe3HOll Harpyskofl, MOA KOTOPbIM Mbl TOHIMaEM
BBEjIeHNe ONpe/eNIeHHOro KOJHYeCTBa 37eMEHTOB CBA3ll, pacrofo-
AKEHHLIX B COOTBETCTBHN C 3NIOpPaMi CTOAYHX BOJH OCHOBHOrO i
KOHKYPHDYIOWIEro BIAOB TakK, uToGbl MOAYHlith HEOGXOAHMblE CO-
OTHOLLEHHST HArPy;KEHHbIX JOOpOTHOCTE!.

BuileH3JI0KeHHOe /1aeT BO3MOMKHOCTL CTPOHTL MPHIOAHbLIE jist
caMoBO30yIK/AAIOMIIXCST  TeHEePaTOPOB PE3OHaHCHbIE CHCTeMbl ¢
passepaMii, B HECKOAbKO pa3 NPeBblllaioWHMit IJIHY BOJHbLI
konebaunii [eHepaToph! € TaKHMH PE30OHAHCHBIMIT CHCTEMaMH no
KOHCTPYKUIL 1I CBOHCTBAM CYIECTBEHHO OTMIMAIOTCs OT ofbi
HbiX, [foaToMy HM fAaHO Ha3BaHle — MPe/iesi.HO-BONHOBOAHKIC
redepaTopbl. DTHM Ha3BaHHeM 00O03HAualoTcsi TeHepaTopul, B
KOTOpPbIX HCMOJNbL3YIOTCS:

1) pesoaHcHeie rpefeHKH MNPEeNLHO-BOJHOBOHOrO  THAA
GOMBILUIX PA3MEPOB CPABHHTEJLHO C /MO BOJIHBI KoneOauisi,

2) cHcTeMa pacrpejiefieHHoli CBS3H C nosiesHoli  rarpyskoil
IS TIO/IAB/IeHIIs KOHKYPHPYIOLLX BHAOB KoneBawiii.

Crarea nocrynuaa ¢ pedaxywo 16 ansaps 1956 e
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YCTAHOBKA L5 WCNBLITAHWS NPHEMHO-
YCHJUTEJbHBIX JAMI HA YDAP
npPy YCKOPEHHH 1O 2000g

Hitomel Hopbil MeTo W0 IMEPOHIIS  YCKOPCHUST ApH MeXa-
HIHCChOM }'ﬂﬂ[\(‘

TIpuBeleno OMUCANNE YCTAUOBKR AR HENLITANNA  APHEMIL-
}"umu'rc.'lbnux R HISTIR IR BO3ACHCTBIIC MEXAHMUCCKNX  YAApOh
VeTaHopKa CO3AET VeKupeune Jo 2000g npn AAHTEABHOCTI
yaapa J:)KO.'IO I wcer Henwranie MOMWCT ﬂp()llﬂBORIITbCSI <
foanes lh’ll}Dﬂ)ﬁ(‘Hlll‘l Ha  3ICKTPOLN namnnt YeTanoska octa-
weka yeTpoiicToM 1A 1aGA0ACHsSL (DOPMBI KPHBOii yCKOpeis,
a Takke YCTPORCTBOM A NAGAIoACHH  MEKAYIICKTPOINLIN
JaMuKaHNil B npouecce yaapa

Onicaniio 1OBOIE  YCTAHOBRY LPCAICCTBYET KpaTkuil 0630p
WIBECTHBIX  \CTANOBOK L1 HCHLITANS APHEMHO-YCHITEALHIX
2aMR R MCxanimeckuii - yaap °

{. BBEAEHHE

MenuiTaine  TIPHEMHO-YCHNTENLHBIX JiaMn Ha Bo3aeitcTRIe
:i;nigtmcliiqze}\;;:zl\x“i‘?‘cnx:lbiﬂ)',gapon fpH yCKOPEHHIi B HCCKOILKO
{ MEHSTLC PaBHUTEBHO LIHPOKO TOABKO 8 ne-
E:::lg';ﬂ?{f?pol‘lieligI\S:)I?:)\;I'OS‘I(IJI“IHH. Baejieliiie TaKOro HCMbiTanns Gblao
XO/LH )0 CO3AAHMSI  MPHEMHO-YCIJIHTEbHLIX
.1@MTI, COXPAHSIONLIX PaBOTOCNOCOGHOCTh B YCAOB:IAX BO3/1e{iCTBHH
MCXaHHUCCKHX YAAPHLIX HArpy3oK. i
“P"E:igf\lvlcc":?ll:ﬁqcb(:{prﬂcenuu yAapHOro xapaktepa noasepraoTcs
OB B ! cle naMMbl, NPHMEHSICMbBIE It B npoMblLLAeHHbIX
hapos crana B 9THM YCTOiluHBOCTb TPOTHB MeXaHHUecKHx
" CCTGCTBC‘H 2 nosmM KauecTBOM NPHEeMHO-YCIANTEABHBIX JaMIT,
B onttero o 117aCh HEOBXOMIMOCTL BBEACHHST COOTBETCT
i Bosqei’;cmn;l ! A A4s ONpeieiCHis 3anaca NPOUHOCTH JAaMA
o np(‘m momm.mxammecxnx yaapHuix narpysok. Kpose 70ro.
L ‘ycmae:pnenno-ycumnenbnmx JaMmn MofesHo 3HaTh
e fermrar KOI!{)T lisl € TOUKI 3peHts HX fIOCTOSIHCTBA,  MIT9
een m‘.m_omeﬂupomo YCTONUMBOCTH TEXHOJOTIUECKOro  APO”
Joanieiion JCHHS  MPHEeMHO-VCHJIHTENbHBIX  JIaNiL TMoax npe-
" YCKODEHISIMI MOHMMAIOTCS TaKie BeJluilHbl  YCKOPE:
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Hitf, NpH KOTOPLIX JocTHraeTcs npeaca NIPOUHOCTH gJeraneit HAH
sexatiueckux cpsizefl MEXAy HIMH.

MenmTatiite Ha sosaeiictsne MexaliuecKiix yAapHuix HarpysoK
sBAsICTCS]  CTICLM(HUECKIM  BILAOM wenpiTanns,  Conocrapaenne
pe3yaLTaTon Bo3CACTBIIS 1A MEXaiiueckylo ciicTeMy, Hanpumep,
BHEPALMONIBIX HATPY3OK, nocToItOro yekopeis it T. £ c pe-
3yabTaTaMI BO3JICHCTBHS OAHNHOUNLIX MOXaHHUECKIIX YAApoB npH-
WOAHT K BLIBOY, 4TO npaKTHYUeCKH {1er03MOXKHO BBIOPATL KaKoe-
ni0o Hioe HCMbITanie, SKBIBANEITHOE BO3AEHCTBHIO OLHHOUHbIX
MeXalUecKiX yAapHbIX Harpysok.

Tak, Hanpumep, B cayuae BAI3KHX MaTepHaJon nocae/lcTus
QHHOUHBIX YAAPOB CcyMMIpYIOTCS H MOTYT npuBecTH K HeoOpaTH-
Mofi, BHO BHAHMOIL fepopmaumi, Kak 3T0 [OKa3aHo Ha pic.

Bosn{eucmne B'nﬁpaunou o——
LibIX HAFPY30K MOXKeT npiBe- o ydapz z
CTIt K YCTAJOCTHbIM H3MeHE- —
qisM CTPYKTYpHl Matepiana
Ge3 sBHO BHANMO nedopma-
wit.  Takim  00pasoM, Pe
3yJIbTaThHl BO3/¢iCTBUA TAKOTO
pofa  BHOPALUIOHHBIX Harpy-
30K MOFYT OCTATbCA HE3AME
yeHHBIMIl  NOUTH [0 nonoit
nOTepH NPOUHOCTH MaTepiana.

EP 1qagrn0Hc1‘ll, cﬁx?ﬂygT or- Puc. 1. l'lpm\m? }:i(bup.\xaunu npn
METHTb, 4TO po3aeiicTaie Obl- yadn
CTPO 3aTYXAIOMHX BHOPALLMONRABIX HATPY3OK, Kak »TO jenaercs B
omiichIBaeMoit  lanee  YCTaHOBKE KOHCTPYKUHH JlenuHrpancsoro
[OJIHTEXHHUECKOTO WHCTHTYT2 1}, Takxe HE sBJsieTcsi SKBHBA-
SIEHTHLIM OJMHOUHOMY MexaHlueckomy yaapy.

[Tpin MeXaHHUeCKiX yaapax, HMelouux (opmy 3a1yXaiouiny
BHOPALHOHKBIX HArpy3oK. a(peKT naxonaeHs MOCHEACTBHIt MeXa-
Juecknx yaapos (B Biiae nedopmauil) MOKeET 61'Th 3HAUNTENDb:
o cnabee, ue TPt OMIHOUHBIX yAApHBIX HMAYaBCAX, nubo Mo-
JeT coBced He HaGJIORATRCS. Kpome Toro, mpH Takoit (opme
KPHBOIi YCKOPEHHT crbITaTeNbHas YCTaHOBKa oBnanaeT KpaiiHe
HerenaTelbHON 4ACTOTHOI H3GHPATEbHOCTHIO.

Cyuwecraylouie B sacrosiilee BpeMs YCTaHOPKH, npennasiia-
veHHbie AJs HCnbITaHns TPHEMHO-YCHAHTENBHDIX namn Ha soaneit-
CTBitE MEXAHHUeCKiX YAAPHBLIX Harpyson, ofJjafaior TakHMi  CY-
NICCTBEHHBIMI  HeJLoCTaTKaMil. Kak, manpimep, HeynofCTBOM
ji3Mepens yckopenit, HeyLo6CTBOM npoBefeHitsi CaMHX uenbl-
taniit.
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L ern SRR LR RS

OumicsiBacMan  ycTanosKa npeAacTasiser coGoit ycopepluencr-
wOBANNOE YCTPORCTBO A NCALITAMIS namn na soaneficTeie pexa-
HNUCCKOTO YAapa Mpll yCKOpeHiax jo HECKONLKIX ThiCSY & .

dopma KpHBOilL, n3oGpaaloueit 3aBHCHMOCTL  YCKopetst OF
ppeaettit, okazana ya pic. 3, Tlo AanHbiM (pupMbt «Tenedynke»,

2. 0B30P KOHCTPYKUHMHA NCNBITATENBHBIX YCTAHOBOK

Paccyorpis KpaTKko upHaunn aciicTBls H KOHCTPYKUHIO HE-
CKOALKHX THINUIDLIX yC'l‘ﬂllOBOK Aas penbiTanus ﬂpllEMHO-yClllllI'
1CJILILIX J1aMu ua Bo3jeiicTBile MexaHiieckHx yAapHbIX Harpy3oK.

wapesaggae; & e

[HeBMATHYECKAS YCTAHOBKA hupmot «TegedyHkeH» Puc 3. Gopma  wpusoil, n3oGpaxarouei 3aBUCHMOCTS
yexopeiist oT BPEMCHI (ycTaHoBKa upmbl «Teaehyn
Keus,

Yeranonka Qupnbt «Tenepynxei> [2] mast ucnbiTauust NpieM-
HO-YCHANTENBULIX AaMi Ha Bo3/elicTBIe MCXANIMECKIX YAAPHRIX
Harpy3oK npeacTaBisaer coGoil nHeBMATHUECKYio MYLKY (puc. 2). ¢ MOMOLLbIO BTN YCTaloBKil MOZKHO MOAYUaTb yCKOpeRiiaeoT €O-
7ell 10 HECKOJBKHX JecsiTKOB Tpicad g .

.Oanako YcTauopka cuoikiia, rpomo3jika 1 Ouettb peynobua B
yKenyaTau, 1ro i apaseTcsl ee HelocTaTKoM.

— =

—

_ e Jo— YcTanoBKa Konposoro THIA
4

VK
)

Amepiikancxasn YCTanoRKa [3] cocTout 113 narhopmbt
(puc. 4). ckoap3siuteii N0 BepTHKANLHBIM panpagiIsou, B
TsyKENOr0 OCHOBaHs — HAKOBAIL”

Pre 2 CxeMa HCHMTATCILION YCTAHOBKY (QHPMb «TeacdyHxen». un 2. McnbiTsiBaeMblii OOBEKT KpPe-
 — wiasuap, 2 — nopuicts, 3 — ueab, 4 — peepsyap ¢ cRaTLi nures ta naathopue. Yaap nody-
BO3A}XOM, J — BOHTILIb, 6 — JalueiKd, 7 — H3MEpHTeAb AaBICHUS yaerca B peavabTate cBONOANIIO
najeuis naatgopmbt Ha HAKOBAIL"
, wo. [1pit sTOM coyrapetie npotic-

YeTaHoBka NPUBOANTCS B jieficTBiE CHKATHIM po3ayxoMm. Menbi- QUANT MY [UHpOBAHHBINI 1€
[LIBAEMAS NAMNA (IOMELLACTCS BUYTPH NOPLIHI 2. Tlocae OTKpbI- TAAHMUECKIMI  TOBCPXHOCTAMM S
Tus peuTiLiA 5 nopiiens ¢ Bospacralouei CKOPOCTLIO HAUNHAET i So. B moment yiapa Bo306yKAa"

LepeMeliaThe MOl AaBienies BO3AyNa. Mpoiias ysactox I, mop- jorest koaebansl 1aa1opabl, KOTO"

Lol CKIMACT BOBLYX, 3aKjiouentbiii B npocTpancTse 1I. B atv puie so3aeficTBylOT 1d HCNbITHIBAE ) N
Jke BPEMsl uepes el & NPCHCXVINT BBINION CXATOrO BO31AyXa M3 Ml OfBEKT OOBpeMeNHo ¢ O Puc 4. Cxewa BQPT"Kdan“\?:.
npoctpaticrsa 1. - HOBHBIM IMTIYABCOM YjlapHOTO yere- ““""‘T“‘);L;;‘:"m”3“:3;:25::: o

Topnoxeiiie nopuriis B NpocTpalcTse Il npOHCXOINT BECHMA pens.  Kpusast, H3oGpamaiowas | — naarpopya. 2 — nakoiIL:
pesko 1t npescrasaser cofoit co(CTBCHIIO YAAP. 3ABICIMOCTL YCKOPERIS 0T Bpex™ W, Sy Dy —- HAMpaBASUOUNE

TliKoBOC 3NANCHIE YCKOPCIIlsl HOPILis Onpeleanercs MHKOBBIM Wi nveer 1 10M cayuae (opad. noBCPXUOCT
JUQUCHIEM  JLABACHIS  BOBAYXA B NPOCTPAHCTBE II, ceuenienm nokaszauiiylo a puc, da. Ecut e 10 yiapa HauecTi Ha OiHy
HOpHINS 1 Cro Maccoil. w3 nomepxHocteit Sy naw S, kammo Macaa, 10 kosieGatis
"™
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naatdopMpl e BosHiKaloT (prc. 5,6). YcralioBka KONpOBOro Thna
€O37aeT YCKOpCHHE B NPefienaX HECKOILKHX COT &, uTO B paae
cyuaes GLIBAGT HEAOCTATOMUO (PN HCHBITANIEL  [IPHCMUHO-YCHLI-
TEJbIBIX JaM,

o 5 Gow

Puc 5. dopma xpipoii, nsoGpaxaloweil 3aBHCHMOCTb
ycKopeHist  OT  BpeMen (YCTAHOBKA —aMepiKanckorc
oGpasua).

*  MasTHHKOBAas MCNbITATEJbHAS YCTAHOBKA

Ora amepiKaHcKas ycraHoBka [4] (puc. 6) cocTonT 113 cHapsi-
xa [, cKosb3flero Mexay nosepxmocTsni S, 1 S,, MasTin-
Ka 3, BLINOJHSIOWEro POJib MOJOTA, H MPOMENKYTOUNOH KOJOA-
kit 2. McnuiThiBaendst namna NOMEIACTes] BUYTPH CHApsiga, ando
1a ueM. BejnuMHa YCKOPeHHST 3a1aeTCsl YrJIOM OTKJIOHEHHst Masi-
HIIKa,

7 2

//_/// /5]— 75

7

Eame

77777 //A

Pue 6. Cxesma MasTHHKOBO{I HCAE:-
TATEALION  YCTANOBKN  dAMEPHKAHCKO-
ro o6pasua:

1 — cuapsin, 2 — npoMexyTounas
KoJIoAKa, 3 — MasiThuK, Sp M S,—

HanpasAsioLliie  MOBEPXIOCTI

YeraHoBka 3TOro THNA MpeAnasHaueHa [Jis MOMYYEHHUs YCKOpPe:-
Hiii o 500 g.
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CyluecTBeHHBIM HeAOCTATKOM 3TOH YCTAlOBKH sIBASCTCS CJOWK-
HOCTb 13Mepenis yckopeuus. Mamepetne yckopeniisi npon3soant-
Csl KOCBEHHO, JBYKPaTHBLIM JulypepentuspoBatiien KpHBOH JiBHKe-
lHsL clapsaa, nogyvenuoii nyrem (otosanmci,

Ycranoska masruukosoro tuna HUHM MPTII

Ycranoska, ouncanuast B [5], cocTont B2 ABVX MasTHHKOB.
noaBewenibIX Ha obweii ocu (puc. 7). Ha onmom u3 HuX MoA-
BeleH cHapsii /, a Ha BTOPOM — MoJIOT 2. Meway MasTHHKAMH
pacnonoxen TsKeblit Gapoep J.

Y/

Puc 7. CxeMa MasTHHKOBCI HCOBITATEABbHON
yerauoskn MM MPTII
1 — cunapag, 2 — wmonuv1, 3 — Oapbep,
4 — pesunosas npokaagka, 5 — ksapurpbiii
akcenepoMeTp

UacTb CHapsia NPOXOANT uepes oTseperie B Gapuepe it Bbl-
¢Tynaer 13 Hero a orpesok A. Ha rCBCDXHOCTH MOJOTA HMeECT
csi peaniioBas npokaajika 4. YAap npoii3BOAHTCS 33 CUET KHHETH-
yecKol! SHeprill Najaloliero MoJOTa. BesuulHa YCKOpeHHs 3aBil-
CHT OT YrNa OTK/OHEIs] MOJOTa H OT YMmpYrocTit PesHHOBOM
TIPOKNAJKIL,
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Pazmep 3 MOXIO nozo6path TaK, urofis B npouecce )’Ilﬂ!):’l
CONpIKOCHOBENLE MONOTA € HapLepoM 1HACTYNANO B MOMCIIT TUIKC-
BOTO 3nauelis yekopeis cuapsaa. B stom cayuae kpupas, 1300
paNalomas 3aBiCHMOCTb YCKOPCUHA 0T spemeti, Oyaer  fIMeTh
(:opmy, nokasauiyio Ha puc. 8, . Xapakrepnofi 0coficHHOCTLIO
Takoii KpuBoOii ABISETCS KPYTOIl CraL HMiyILea \cKopenns

Ycranoska TOPCHOHHOTO THNA
JTC!|I!IIFDHH.CKOFO NOJINTCXHUUECKOro HHCTHTYTa

2= o e

e

Yeranoska [1] (pitc. 9) cocront u3 crepist /. na Koitue KoTo-
poro 3akperien poiuar 2. Mcnwithizaemast manna A 3akpenasercs
ua Kouue puiuara. Yaap nNpPoM3BOAHTCT NYTEeM BHE3aNHOro OCBO-
Goxc/leHIIs IpeaBapTeNslo 3akpyyelnoro crepamns f. Masepenue
}CKOPCHIST IPOH3BOAHTCS € NIOMOMBLIO TEH3OMCTPHUCCKOr) aKcede-
POMETpa, IOMCUIEHHOrO Ha KOHUe phiuara 2,

R

e i o et ST
; TR

Yexoparue
Yoropenve

Yowopenwe

ycKopeHus oT ppemenn (yCTaHoBKa HHKM MPTI).

x 1 [\ Ve
Hpewn 7 gpene £ \/ aews
a) é) LR
Puc. 8. dopma Kkpusoil, nsoGpaskaioulcii — 3aBHCHMOCTL
5

Piuc 9 Cxema Topciouuofi fc- Puc
bl FATCABLHOI YCTaHOBKI Kon- |
CTpYyKUHit .ﬂ(‘lll'llrpﬂﬂt‘l{()l'o ne-

SIITCXHHNCCKOrO HHCTHTYTA:

o o o 1 — cTepsienb, 2 — [biud
TMpn Takoit dopme Kpusofi, H3oGpacalomeii 3aBHCHMOCTL crepael poar
YCKOPEHIfsl OT BPEMCHII, BO3MOXKHO OUOBPENCINIO NONYUHTS HoMb-
WO HMAYABC CHALL, onpereaseMblil M:1011aAbIO, orpatuennoii
KPHBOI 11 OCHIO BPEMEIi, 1 3HAULTENbHbIE aMIVIHTY bl BLICOKOtAC-
TOTHBLIX KOMAUHMEHT & cnektpe. Hamiune nocaeaunx onpeaeisetr-

cst kpyThin cnagonm kpueoii. Tlpn KoJ0KON006pa3Hoil (hopme Kpi-

BOH, uso(’)pa)x\‘alouleii 3aBICHMOCTL YCKOpelilst or ppemenit, ybeln

10 dopma kpissoil, nsobpaxaio-
yieil 3aBHCHMOCTL YCKOpenitst T Bpe-
Mol (TopcHoni®  yeTahouKa)

|
i
i
‘
i
B
i
:
¢
)
t
'
t

(opma KpUBOIT 3aBHCHMOCTH YCKOPEHIIST OT BPCMEIH NPeacTas-
asier coboit 3atyxatoulne koacGanus (puc. 10).
FlejoeraTkin yeTaHoBKi npli TaKoit (opae 3aBICHMOCTH yCKO-

peiliisl OT BpeMelit yKasanul pakee (cM. «Bpestentic»). Ycranoska
. ITOro TiNa cosjlae kopeniie ;10 600 g.

ycitie HMAYABCE CHAbI NPHBOANT K CIHKEIHHIO aMIVIHTYIL BbICOKO ¢ laet yckop . S

YACTOTHBIX KOMMOHEHT [5].

Tpu 3navennsx A, Gogbhiix wexoToporo A, Kpisas 3asn-
CHMOCTI! YCKOPCHIISI OT BPEMeHI OVACT HMeTb (pupMy, HOKasaunyio
ua puc. 8,6, Tak Kak yrap OOJHOCTHLIO 3aKaHUHBACTCS 1) CONPIl-
rocHoBCHsT NpokJaaaki 4 ¢ Gapbepom 3 (pic. 7).

3. HOBAA HCHNDBITATEJIbHASI YCTAHOBKA

Kak Obl10 MoKa3aHO, PACCMOTPENHbIE Bbllle THMALI yCTAHOBOK
SIS HCMBITAHHS NPHEMHO-VCHANTEILHBIX faMil Ha  Bo3ieficTRHE
MeXalMecKnX Yaapos cONafaioT PALoM CYLeCTBEHIbIX 1eAoCTaT-
Manepenie YCKOPEHls NPOH3BOANICS € NOMOIILIO KBAPLEBOTO KOB.
4KCeJIEPOMETPA J, NOMEIUEHHOro Ha cHapaide [ Ycranoska tiv Jlns ycTpaieniiss STHX HENOCTATKOB ONICHIBACMAS YCTAlBKA
(103BOISIET MOJy4aTh ycKopeilisi Gonee 500 g. JOJKHA OblNa YHOBJETBOPSITb CJCTYIOLUIM TPeRnBaHIsaM®
26
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a) usmepenue i waGaonenie Kpupoil yckopenii [PON3BOITD
¢ TIOMOUILIO KBapuUeBoro akcenepoMeTpa;

6) yC'l'pallHTb TPYAHOCTH B l][)lll\lellellllll KBapuenoro akcenepo-
MeTpa, phITeKaloue u3 1eolX0AHMOCTH no;yLeprRatiis ranbBatig-
yeckoil cBA3ll MeRRY ﬂKCeJlepOMQT[)OA\I‘ naxostutinest Ha Cllﬂpﬂ"'
Iie, B KOTOPOM 3akJjioueHa HCnbITLIBAEMas Jlamna, o annilparypnu
JIst H3Mepenns ycKOpeHHs 1t wabaioneiist q)Oprl KpiiBoOH ycKope:-
HHAS

B) MOBHICHTDL AOJAIOBEHIOCTL aKceNepoMeTPa TyTen OfJerdeHis
yenositfl IKenAYaTawiH; -

r) ofecneunTs XOPOWIYIO NOBTOPAEMOCTS yaapa;

) npoBOAHTD HenbiTansa ¢ nojaueii nanpsReuis 1a MCKTPO-
b amng

C) B nipouecce YAapa KUllTpOJlIlpOBﬂTb KOpPOTKHE 3aMbIKaHIsl
Mewmay 3neKTpoJaMi namng

M) MOAYUHTH YCKopenHe mpi MeXaHHuecKoM ynape fo 2 000 g.

Tpy/uocTi B TPHMEHEHHIl KBAPUEBOTO akcejepomeTpa CBs3d-
Wbl C TeM, UTO CHapsl, B KOTOPOM HAaXORHTCH HCOBITLIBAGMAS
jamna, NPoXOMIT CPAaBHHTE/IbHO U TyTh, BBIPAKAIOULHICS
B METpax, I /OCTHraeT CKOPOCTH MOpsiKa 10 afcex.

B srix yejaosusx obecneueniie raibBAHIUECKOR CBA3M MemAy
KBapLEBbLIM  aKCEIePOoMeTpoM  H 113MEPHTCIbHOI annapaTypo
3aTPYUHAETCSL TeM. UTO HiCOBXOMINMO TpHAMCHATL Kabesb, e €03
Zalonyit YJACKTPHUECKHX MOMEX [, 2] npu BoanelicTBitH Ha HErO
MeXaitiueckoro yaapa, Hari6alomix yeuait w T, . D10 3HAUNT.
WTO 130JISILLIR TAKOrD Kabenst He J0JDKHA 06/14aTh bE30JIEKTPI-
yecKHMH CBOICTBAMI, @ €ro eMKOCTb HE J0MIKHA konefaTbest npH
_MeXaHIIMeCKHx Bo3/leiicTBHAX.

Kaﬁ“e‘vn) B UEJOM H €ro H30JAAUIT AOJMKHB ofinanaTn, 3Haui-
resibHofl MEXaHIMecKofi NPOUNOCTBIO, @ CONpOTHBACHIE 130AR W
nosiio Gbith nepsaka 10'2 o

Ocoffast KOHCTPYKUHS Kabessi, onucanuas B [5], obecneunBact
xopotuylo ero pafoty npH yCKOPeHitix a0 700g. Onnako paccui-
1blBaThL Ha yCnelutoe npHMeHeHkHe kahens B HOWOIl YCTAHOBKE,
coanaicuieii yexopenis 2000 g, ne NPeiACTaBASNOCH BO3MOXHbIM.

VkasaHHbie OOCTOSITENILCTBA APHBCII K CO3AIHIO  KOHCTRYK:
Wi YCTAHOBKIH, OTJIHYHOM OT H3BECTHLIX HAM OTEUECTBEHHBIX I
sapyfexupty 00pasuos.
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TIpHHUKNHATBHAS CXeMA YCTAHOBKH

[Ipunuunudnsiias  cxema ycTanonki npuseaena na puc. 11
Ha cxeme nOKasaiibl CJCLYIOULHE OCHOBHLIE DJCMENTLL:
7 - meTasmuuecknii oA WHANHAD, HasLIBACMbIf CHAPAAOM,
DIYTpH KOTOPOrO MOMELIAeTCst HCALITHBACMAs JaMfa,
9 _ merajimueckoe  WILAMIAPHUCCKOE  TeJio,  Ha3bipaeMoe
|aKOBaJIblIel, TOKOsILLeecs Ha MSTKOil mpyxKiie,
3 — peslHoBas MAACTIiHA,

4 — Kpapuesklii akceJepoMerp.

Puc. 11 Cxema nosoit HensiTaTensHofl
yCTANOBKI KOMPOBOTO THRA KOHCTPYK:
win HWM MPTIT
| — cuapaa, 2 — HAKOBAJBHS,
3 — peannopalil NCK, 4 — kpapuenbift
akeeaepoMeTp, 5§ —— Bodaywmas Mo
fywKa, 6 — BuXoq A1 BOSAYXA.
7 — KOKYX, 8 — MpYRIHA.

l'lpmuum ﬂeﬁCTBllﬂ yCTaHoBKH ocloBaH #1a BHE3aMHOM TOPMO-
JKeHitil  cHapsiaa, I(OTOpblfl cpoboano najgaer Ha HHaKOBAJNDbHIO.
Macca naxoBanbHi 11a nopsiaoK Gonblle Macchl CHapsAa. Coy;La-
peHiie “06eux Macce ﬂpOHCXOILHT uepes Pe3llHOBbH”( IHCK, HCMOJb-
3yenbil B Kauecrse yﬂpy]‘OI‘O 3JIGMCHTA.
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M iraMepeils ycKopenks IozpetHocTb, afycA08ACHAAR cunoli peoryuu NPYICUHLL
leron iame fot

e
s o o bert

| R

E B omicbiBaeMoil ycTanoske macca M pasna 10 re, a macca

MeTosL M3MepeHiis ycKopeHusi ocnopail Ha HICTONBL30BAHI a— 1 xe. le‘p);rocm) Apy K BLGpaNa 'Fa\(, 41O TOJL TAKCCTHIO

CBA3N MEIKAY YCKOpelaMi AByX coylapsIoNuIXCs TeA AAs Cay- acen M ee ciatiie paniio 40 At e

uas Knaccuueckoro yaapa. . ' HaiiieM NOTPCIHOCTH  H3MCPells  YCKOPCHils npi yaape,

[pu coynapenit cBoGonuio Jajaiotero cnapaja, Maccd Kote: A KOT/Ia MAKCHMYM YCKOpeiis paset 2000 g, a SANTEJLIOCTL HM-
poro pashia M, C HAKOBAJbliell, macea kotopoifi pasuna M, cy- nyAbca paia | Acex.
LIECTBYET 3aBHCHMOCTD 1

Tpinman @n =2 000 g, nonyyaent COTAAcHo N
1
R _ LI
a,,.__a,u—,/:/l—, (1 _ ,=2000g o 200 g.

i ] [Ipurinas _opay  nmmyanea yCKopelitist npsivoyroabHofl,
{IC (tw 1 @ — MTHOBCHMUBIC 3HAUCHIs YCKOENHit Macc /1l A : :

faeM nyth S, npofifeinibtit nakoBanblicii 3a Bpemst yAapa, no
Vlanepiip MaKCHMAABIOE 3HAUCHHE YCKOPEHHst @ar nakopalb ‘ naiines nyTh poun P

M (ropmyne :
wit ¢ maccoft M 1t npeABapuTeNbIO YCTAHOBHB coOTHOUeHNE -

; 42
", . g Gt
MOMIO ¢ NOMOUbo (1) BBIMICANTD MakcinManblioe 3uauene

yckopetiiis B npouecce yAapa cBoGoAHO Majatoulero cHapsaaa. OTKyAa
[lonapasi Ha BEPTHKAALHLIC MAACTIHBI NCKTPOUHOIO OCILLI- 3 2, 1 2
aorpaga 9.r1e1(Tpnqe<r:)K1m cirnald, BuipabaTbiBaenbiii KBAPUCBLIN s~ 200010 atjcex? - 57 (0,001 cex ) 0,001 4.
akcenepoMeTpon 4 (pic. 11), noMelleHHbIM Ha HAKOBAALHE, nony- 2
YA Ha 3KpaHe (B OmpejeneHtion macwitabe) nsobpakeie Kpi- B felicTBITeABROCTII A€ NYTb, npoiifenublit Gosbluoii maccoii
Bofi 3aBHCHMOCTH YCKODEHiIs CHApsAa 1l HaKoBajkHil ot BpeMelH. 7% 4a BPONSL YAapa, OYJET elle Menbiue, TaK KaK pea_nbﬂbm HMOYILE
Orioweniie MaciutaGos KpHBO# yckopetnsi jas cuapsajaa i cibl HAMCET (POPMY, GRI3KYIO K CIHYCOI/ANLHOM.
HaKoBaAblill OOPATHO MPONOPUHOHANBHO OTHOUICHHIO 11X MACC. Citha peakliii NpyXuHbl paBHa
OnicanHulil METOL H3MEpeliis CIpaBeidis TOMbLKO Als Cly-
yasi, Koria B npoliecce Yjapa He Bo30yikaalorcs ronehanns P=kS,
macc mu M B HanpasJeHin cuabi yaapa. ) ek — xoa(iuiient ynpyrocri,
B omichiBaemoii VCTaloBKe BO3HIKioBeNe KoacOannii cnapst- S — penmwina Ae(OPMALINL NPYIKIHEL.
12 1 HakoBajbii (B MpeAesax HX Macc) YCTPaweHo HaIIMHeM 1 B npouccce yAapa cilia peaKii ue npesbIllaeT 3uaueiia
Pe3IioBOiT MPOKNA/KI MEN(LY Maccamiu AL it M, Tak xax peso PORED l'I ; ciina HHEPLIONHON peaKlii
Haucnas  uactora KosjebaTenbHOil  CHCTeMBl, cocrosieli U3 P =10 k2 =——==0,25 x2. TlockonbKy Cli p

40

P : orpei-
smace m u M n ynpyroctit caaofl MpoKAaAKi, OKa3biBaercs 3ua- maccyl Al Bo Bpevs yjapa uc Npesblllaet 2 000 re, To norp
YHTENbHO HiIKE PE3OHAHCHBIX UacTOT Konebakuil -0TAebio  B3A-

HOCTH €. BHOCHMAS PeAKiutel HpYHibl, He MPEBhiClT ZHAUenHe
Toix mace 0 n M. Otcyterie KoneBauuii 3THX Macc npopepelo 0,25
nyTeM OCHHANOrpalpOBAKHs KPHBLIX YCKOPeHItH

2= 100 - 2—00_0=0'0125 0.

Ouenka MOFPEWHOCTII H3MEPEHILT YCKOPERIT MoepeutHocTs, 00YC108ACHHA conpoTusaenuest 8030yuLHOL
nooYKY
Kak GbWio noKasano, BO BpeMs yAapa HAKOBabls CMeulaercs
npuGananTenvio Ha 1 At ¥ CKIIMAET BO3AYX, 3aKMIOUCHHbIH

Tlpit onpeaeneHiil YCKOPeHIid CHAPIAA dm MO ¢opaiyne (1)
HE YUHTHLIBAIOTCS MOFPELIHOCTH; OGYCAOBICHHEIC HAMIINHEN peaKiLii
upysKiiibl 8 1t COMPOTIBIGHIA BO3AYXa B BO3AYLLNOI mOAYyWKe 5 u
(pie. 11). OpuexTHpoBOYHAS OUEHKa ITHX norpetuyocteil, npi ’

Mex(Ly HaKoBajbHell i KOMYXOM 7 (puc. 11), Kogopuﬁ o0pasyetr
BO3AYIIHYIO NOAYIKY 5. HasnaueHile BO3AYLIHO{ MOAYyWKit 3a-

31

gejleHiIas naJgee, oKa3biBaeT, UTO 3TH MNOrpelyHOCTH HeBeJHIKH.
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kilouaetes B AeMndupoBatii koneBatiil 1aKOBAAbHI TOCIE OKOH-
uaHus npouecca yaapa. BuicoTa BO3AYIINON MOMVIIKH opuenT!-
poBouHO paBpta 100 e, TIpn coxaTit MOAYIIKY wa | aat faBic-
lute BO3NYXA YBENIUHBAETCA He Gonee uen na 1%, 7.e. 0,01 Kefc.
Tlpit  naoutamt noriepeuioro  Cceuenis HaKoBadblil, PaBHON
200 ca?, co3jaercs TopMossilee yciie OKoNo 92 ke, urTo 1pea-
crapasier cofoi MO OTHOMIEHHIO K jHeplonoil  peakiit  fako-
naapit 2, pasnoil 2000 we, Bcero Juildb 0.1%.

V3 oleiiKi mOTpeiocTeit BIAHO, 1TO yckopeiiie @, Henbl:
JuBaeMoii JaNnLl, noMeiaeofl BHyTpH ciapsja, MOXHO Ofpe-
AeliiTh € OCTATOMHON TOUHOCTHIO, YMHOXKIB ycx«:{pem(e HAKO"

M

banbil @ 1A cooTHowewne - T.€ i =am .
DkcnepiMenTanbiasg  1POBEPKA yCKOpeHItil,  MUNYUEHHDbIX
OMICAHHBIM METOLOM, 10Kasaaa, uTo JICTHHHBIG YChOPEH1Is, H3Me
peHitble ¢ TOMOIILIO ManoraGapuToro  aKkcenepomeTpa, nome-
|ieHHOTO BHYTPH CHapsiaa ! (BMmecTO HCNEITHIBAEMOIL  JIAMOLI),

OTAMUAIOTCS MeHee ueM Ha 5%*.

Onucanue KOHCTPYKUMH YCTaHOBKH

Kinemariueckasi cxema YCTaHOBKH nokasasa na puc. 12
OCHOBHbIMH 3JIEMEHTaMIi YCTaHOBKIL ABJISIOTCS

1. Knets I, xoropas CBOCOAHO CKONIB3HT MO BEpTHKANLHON
Hanpasasonell KOJOHKeE 2. TlepememigHne KJCTH OTpaHiueno
CBEpXY KOABLOM 3, @ CHH3Y KOJLLOM 4, uMeloulMMH  PEe3HHOBLIC
oydeps 5 1 6. Kampoe 13 KoJiell MOJKeT ObiTb 3aKpensicHo Ha
1Y)KHOH BBICOTE.

9. CHapsyi, B KOTOpOM TOMEILIoT WCMBITHIB2EMYIO  JiaMAy.
XBOCTOBHK CHAPA/A MOXET fepeMelarhcs Bo BTVJIKE, CBSI3AHHOM
¢ KJIeTbio. BTyNKa Kopoue XBOCTOBHKA, UTO cO3/LaeT BO3MOXHOCTL:
paaiiMiloro nepemenieHst  cliapaaa orHocuTenpio  kneri. Ha
\BOCTOBHKE TpELYCMOTPeHbl KOMLUEBHIHbIE peannosbie  Oyde
pn 7 u 8.

3. HaxoBanbHsi, NPeACTaBJsiowiasn coBoil UMJHHAP C XBOCTO-
puxor. OHa TIOKOHMTCS Ha MSITKOI  MDYXHHE 17, uaxopsimeiics :
BHYTPH LHAHHAPHUECKOro Kopnyca 18. 3

4. Uenb Tanas [4, noauumalomas cHapsia na TpeGyemylo : M
BBICOTY. :

5. Kpapliesbiii akcenepomerp, 3aKPenieRtbiil Ha XBOCTOBIKE i R R R R YRR ¥ X XXX R YRR R ARKRX XX XXX XX RARKRRRXXX
HAKOBaJIbHH. ARRRRER

Pic 12 Kunemarnueckas cxema nosoii yeranopkn HHMI MPTI

+ TanbBaliiMeckas cpasb ¢ AATUHKOM oCylIecTBARAACH C TOMOILBIO  ABYX
MEAHLIX IUHi, HaTSILYTLIX ﬂﬂpﬂﬂ!lclleO nyTH naaalouero cHapsanaa.
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‘O6umit Bua ycranosku noxkasas na puc. 13.

PaGosuuit LUK YCTAHOBKH NPOHCXOAHT CAGAyoU(HM 00pa3oM.

[Tepes ynapoM KJeTb HAXOANTCS B HAHBLICIIEM MOJOMKEHHH,
onupasic, 3y6uom /5 o 3yGew /6. CpoGojnoe najenie KieTn
nauMHaercsl MOCAE HaXkaTisl KIIONKH, KOTOPAsi 3aMbIKaeT uenb
NUTAHHS dMeKTpoMariuta, sTariBaomero 3yGew /6. Jmienie
KJETH BHH3 3AKaHUMBAeTCsT yAapoM o pesntonbiit Gydep 6. Pac-
crosuue ¢y, u d, nomoGpaHbl ¢ TAaKHM pacueToM, utofsl YAapy
knetit o Gydep 6 npeAllecTBOBas] yAap CHapsja O HaKOBaJbHIC
(uepes peainoByl0 MPOKIAAKY) H uTOOLI OGpaTHOE ABIHKEHHE
KJIETH Hauajoch 1o3yke o6paTHOro ABHIKEHHSI CHAPSAA, HO paHblle,
ueM cHapsiL, ABUTAsCL TIOCAE YAApa BBepX, mpoiiger nyth A, 3a-
TemM KNeTb MOAHHMAeTcsl BBepX, or6pacwiBas 3yGom [5 3y6 9.
OrpannunTedipiioe KoJblio /0 ycTaHaBJHBAGTCSl Ha TaKOM YPOBHE,
utoGH 3y6 /5 mojHsBlueiics KJeTH oKasajcsi Boiue 3yGa 9 Ha
HCCKOMLKO caHTHMeTpoB. Onyckasch, KJeTb onipaercst Ha 3y6 0
(3y6 9 11 3y6 16 CKOHCTPYHPOBallbl B BHAE 3aL1eNOK, OTKHALIBAIO-
LsIXCSl TOABKO B OAHY CTOPOHY), Mocje uero jajpHefiice onyc-
Kauie KAeTH BMECTe CO CHapsioM MPOHCXOAHT 3aMEMJICHHO
BCACACTBIE AeNCTBIS NojBeleHHoro Ha Gnoke npotnBoseca [/
Ha srom 3akanunpaercs npouecc yiaapa. IloaroToska x ciaepyo-
uleMy yaapy TPOH3BOAMTCS NYTEeM BKJIOUEN!sT TPHBOAA  Lemi
T"anas.

K nauajiy JBHXKEHHs LenH CBs3aHHBA C neft puuar /3 mepe-
xoanT 13 nonokenusi I B nonoxerne II, noaxsarbiBaer Kjaeth 3a
BbICTYN /2, NCAHEMMAsT ee 10 OTPAaHHUHTENLHOTO Koablia 3, 2aTem
BBIXOJUIT H3 CUEMJIGHHST C KJAETbIO, KOTOpasl MOCJe STOro OMiHpPaeTces
3y6own /5 Ha 3y6 16.KneTb ocraeTcs B STOM MOJIOXKEHHH J10 Haua-
na cnepyiouiero yaapa. ITpn BTATHBaHIN C TOMOWIBIO SMEKTPG-
MarmiTa 3y6a 16 mrarusaercs Taioxe u 3y6 9. Boapat ay6a 9
NPOHCXOHT ABTOMATIUECKI fiepef HauanoM 06paTHOTO ABIKEHIS
cHapaAa mocae yaapa. Ynpapnense yCTaHOBKOH — aJeKTpiues
KOC, OCYHICCTRAACMOE C FOMOMILIO ABYX KHOMOK: «HOABEM» N
«ymap», KOTOpbIC BKJIOYAIOT COOTBETCTBYIOLLHE IJEKTPOMArHuThl.

KOHCTPYKTHBHOI OCOGEHHOCTbIO YCTAHOBKH SIBJSIETCS TO, TV
cnapsin, copeprkaluii HCTLITHIRAaeNMYIo Janny, YAapaeTcs o Hako-
RANbHIO, & KIETh ynapsiercs o Gygep 6. [Ipu Takoil KOHCTpyKuUHI
ACTb HCTILITHIBAET CPaBHNTenbHO HeGoabiloe yckopenne (200 2),
B TO BpeMsl KaK yckopeiiHe CHapsila npH yAape AOCTHraer Gonb-
winx aHauennii (2000 g ). Pasnesienne yRapos BbI3BAHO TeM, UTO
NpH MpOUNX PaBHBIX YCNOBHAX Tedo, ofnajaiolee MeHbHIeli
Puc 13 Obunii min mosofi y Maccoli, HCTBITbIBAET Tpl yAape Goabluee yckopeue, Otaencuie

yCTanonKu. MacChl /N OT KJETH MO3BOJSIET YMEHLUINTL BhICOTY YCTAHOBKH.
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Uenbio pasaeneniis cHapsaa 1t KaCTit IBASIETCS TaK&Ke obner-
* yemie yesoBuit paGoThl Pe3nHOBOM MPOKNAJKIL 33 CUET yMeHbllle-
pis cuabl ( M-@m ), AeficTByiolelt na pesity npu yaape.

Pacuer ycTaHOBKH

KpHBYIO 3aBHCHMOCTI YCKOPelis OT BPEMCHIl MOKHO pac-
cMaTPHBATH B MEPBOM MPHOMIDKEHHH KAK  CHHYCOIIAIBHYIO.
TTosToMy AaHTeABHOCTb Mnpolccca yiapa MOZKHO paccMaTpHBaTh
KaK moJaynepHol KoseGaTeabHON  CHCTeMbI, cocrosulefi H3 aac-
cbt M, Macesl M u ynpyroro sacsenTa, KOa(h(pHUHEHT YIpyrocTi
KOTOPOTO PaBeH k.

Pacuer dauteasHocru yoapa

JIIHTeNbHOCTh  Vapa MOMKHO OfpEIeNNTb 1A OCHOBaHIH
113BeCTHOM (POPMY.Ibl Pe30OHAHCHON YacTOThl KO:1eHaTe1bHOIl ciic-
TeMbl, COCTOsIlell N3 [BYX Mace, CBA3AHHBIX YNPYrOCTbIO H
KOa1e6:TI0IUHXCS B npoTHBO(Aase:

m:'!/ k(M4 m) ,

rae

3nech
T — nepiio KoaedaHHsl.
T
HanteabrocTs yaapa ¢==—-, onpeieascMas Kak iipuua

HMOY.1bCa CHABl Y €r0 OCHOBAHHS, MOXKeT ObITh BbIpazkeHa o rep-
BOM ﬂpllﬁﬂll){\’EHllH B BHE

/ & (M+m) '
1 mM

Pacuer ycxoperuq u 8biCOTOl NAOCHUA

B MomenT HanGosbuwell JedopmManHi  ynpyroro 3sieMeHti
CKOPOCTH Uy Macc m u M pasHbt it BBIPAKAIOTCS (OPMY.I0H
- muv ,
P mM
rile U — HauajbHas CKOPUCTb Macchl M, onpejiefisieMasi BLICO-
TOll najeHHs (HauaabHas CKOPOCTh macchl Al paBHa
HYJII0) . .
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B 3TOT MOMENT KifHeTHuecKas SHCPrHa ofenx macc paBna:

(%) (g =3 (o <t )

:’)IIC[)I‘H’/‘I, 3anaceniiasi B ynpyroa d/eMeHTe B MOMEHT nangoaslie:
I'o YCKOpCHHS, T.e€. B MOMeuT nanGoJiblueit Jle([)opmaunu, Momer
ObITh BbIpax<eHa CACAYIOIHM COOTHOINEHHEM:

mv? m( / )2 mi RS
2 ] nz—}—M 2 MI-m )

M A0JDKHA GbiTh paBla ,-‘:;\l,

rie k& — koddduunent ynpyrocri,
A -~ u3menenne ANIHL YOPYroro 3JCMEHTA.
M3 papencrs:

- .
ﬂ(v M )2=E
2 m--M 2

11e A p— MAKCHMANbHOE  3HAuCHiie  YCKODEHNS mMaceot M,

nosiyuaenm
Am =7 /W
mEMm ]

Buicota najientist # onpeaensercst no (])op.\ly.uc

,02
=
28
4. YCTPOWCTBO IJISt HABJIIOLEHUS MEXAY3JEKTPOLHbBIX
3AMBIKAHUA B JIAMOAX NPU UCMLITAHUH
HA MEXAHHYECKHHA YOAP

Iins HaGMoneHNsT MEKAYSJICKTPOAHBIX 3aMblKaHiti B samMnax
I Npouecce MeXaHIVecKoro yaapa HCrbitaTeabHas  yCTaHOBKA
HMeeT creiablioe ycrpoiicrso. DTo ycTPOACTBO NO3BOJsET C
TOMOWLIO OAHOFG JJEKTPOHHONYUEBOrO ocuiasorpada KouTpoii-
poBaTh Haniule KOPOTKHX 3aMbiKauiii B UETHIPEX MEX)3NeK-
TPOMHLIX MPOMEXYTKAX. JIaMMNbl HCMBITBIBAIOTCH MPH MOAaue HOP-
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110 BHICOKOI TOUNOCTHIO KOHTPOMNPOBATL YCKODEHIE BO  DBPeMé
yaapa.

Yeralopka MOKCT ObiThb  HCROJL30BAHA  Ha  MPEANPHATHAY
BAKYYMUOIl 1 PajAHOTEXIHUCCKOft NPOMbILLIEHIOCTH™.

M@JIbHOTO HANPSUKeHHs HaKaja. 1o mph GONLILOM OTPHUATEBHOM
nanpsKenin na nepsofi cetke (y MwofoB OTpHUATEABIIOE HANDS:
JKelille MONAETCS Ha aliof), T.e. B OTCYTCTBill atOAHOFO  TOKi!
Cxema yctpoiictsa (a15 TeTpoda) nokasamna ma pHC. 14.

JUTEPATYPA

| Baprep, Kanawaatckas ancceprawis, Jlenuurpaackuit  NOINTCXHM-
yeckitit nnerntyT, 195

2 Otuer upmu «Tenedyukeies, ROE. e 53.

3. Charles E. Crede, Schoc Testing of Airborne  Eguipment,
Tele—Tech, July—Aug. 1951

4. Stubuner F. W.. Bell System Technical Journal, Ne 5. Sept. 1953.

5. Asuepc 1 X, Texniecknit otyer 11K MPTIT, No 55—464, 1950

ne. 14 Cxema yerpofictea  as  MaGuow s
P Mem;}ancl&po‘j’ulmx saMpRaluil. ] Craron nocrynuaa 6 peoaKyuio 10 dexkadpa 1955 e
1, 2, 3, 4, — MOKAYIICKTPOINLIC NPOMCEKYTKH.
CTpeakil YKA3LIBAIOT HANpasacHice TOKA npH npo
GoRX B  COOTBCTCTBYIONUIX — MCKAYSICKTPOAHLIX
nposexyTkax /. 2, 3 1 4.

YCTPORCTBO COCTONT 113 TPeX HCTOUHIKOB MOCTOHHOTO nanpst-
wwenist — 300, 300, 150 8 — u Jsyx conporipaeniit — Ry it Ra.
Hanpsixkenie Ha ynpasasioulel CeTKC OTHOCHTEILHO KaToia pas-
wo —150 a.

Hanpsikenie Hakala MOJAETCs OT aKKYMYJRTOpa. Kounraki-
ubie KaeMMu A, 1 A, COCHAIOTCS C BXOAHBIMIL KAEMMaMH
(rOPH3OHTA/BIOTO 1 BEPTHKAILIOTO OTKJIOHEHHs1) 3JCKTPOHHOMY"
yesoro ocuianorpada.

[Ipi OTCYTCTBIfH CHTHA’GA JyY MAjacT Ha cepeimty IKpaua.

B 3aBHCHMOCTH OT TOTO, B KAKOM 13 4 MEXAYSNEKTPOAHbIX
RPOMEIKYTKUB MPUHCXO/HT 3aMBIKANHE, Y4 OTKACHAETCA BMpaBo,
bAeBO, BBEPX I BHN3.

5. BbIBOADB!

OnbIT 3KCOAYATAWH ONHCANNON  YCTAHOBKIt JUisl HCALITAKUT
[PHEMHO-YCHANTEABHBIX naM0 HA 1o3;1eiicTBIE YAAPHLIX Harpy3oK
poKa3ad, uTo VCTAHOBKA Hajewua B pabore, obsajiaet xopouteii
BOCTIPOH3BOAHMOCTbIO YCAOBIHIT HCNLITAHNS 11 yCTOIUHBOCTBIO [P+ —T" owenzopaa  uawepuTeabtofi  cexunefi Hayuano Texin-
:nxyupomm B TeUeHle HeckonbkuX Mecsiues, [Tpoctora 1t yaoGeTso 4eCKoro °§§",'§{'ammfﬁ“ A"\PTIIH nlfﬂ lldl;hlﬂ'111130‘l"“-
PHHATOrO MeTO/Aa “I3MEPeHIs YCKOPENIisl [G3BONSIOT ¢ AOCTATOU
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Wuw. BPABHHCKHE B. I., sawi Texu. uwayk CAJILHHKOB 11. H.

* METOJ bl HFBMEPEHHS TEPMHYECKOIO
KO9®PUUHEHTA JTUHEWHOrO PACIUMPEHHUS
AJEKTPOBAKYYMHbBIX MATEPHAJIOB

'
Cratbft fipnsieTcst 0G30POM  MCTONOB  H3INCPCHHS  TepMIte-

CKoro I(UB(])(])IIUHCHT& anneitioro pacuipenuss MaTepitaios,
RPUMCUACMLIX B SHQHTPUBBK)’)’.\III()ﬁ NPOMBINIICHHOCTIH,

I. BBEAEHHE

B npousBoactBe a€KTPORIBIX NPHBOPOB  11IPOKO npHaens-
10TCS CNAIl pasaiuibix Matepnasos. K 9T cnasm npeabsens-
10TCs TpeGoBaliisl HazexHol paGoThl B PAsUUILIX TEMIEPATY UL
YCJOBHSIX 0PI pasnuiuoil - Mexaniuueckoli uarpyske. [lostomy
KOI(MUILIEHT TEPMHYECKOrO paCUIHPeliis SBASETCS Basiefinmi
NapamMeTpoM INeKTPOBAKYYMHBIX MaTepiasioB.

Kosdnurentu tepaiueckoro pacuiipenis AByX cranBaeMbly
MATEPIAIOn 0K GLiTh GAUSKHMI B IIHPOKOM TeMNepaTyploM
uiTepsaie B npoTusuoM cayyae B cnasx BO3HHKAIOT GOMbLINE
vexafiiueckne nanpsixeins, KOTOPLIC MOIYT NPHBOANTL K BLIXOLY
H3AEANS 13 CTpos.

B cBsian ¢ smM BosmikaeT meofixomimocts NOBCeAHEBHOrO
KOHTPONST KOS((HLIIEHTA TEPMIUCCKOrO paciunpeHiln Takix maTe-
PHAJIOB, KaK CTEKNO, KEPaMHKa, Pa3fitHble METanIbl i CHAABLL.
B saicnyocTii oF uncToTH exoaHbix MaTEPHAOB H TeXHOJOTHH
lgroroBaenist Kkos(puwient annefinoro pacumpenns o y oTHX
MATEPHANOB HIMCHSIETCS B NIIPOKHX Npeenax.

B HacTosuee spems ner xopormny NPOMBIILIIEHHBIX 0pasLor
TIPHOOPOB 1S KOHTPOAS Kodppiuenta Tepmiueckoro paciumpe-
HHST MaTepianoB, KoTopble Gbl MOJIIOCTBIO YAOBJIETBOPSII coBpe-
MCHHBIM TPeGOBAISM 31CKTPOBAKY Y MIIOf TIPOMBILLICHHOCTH

Ha ceronusiumuit peinn CYLUECTBYET GoJiblnoe KOMHUECTBO ca-
MBIX PasHOOGPA3NLIY METOA0B H3Mepetiits Ko3(duunenTos nuueil-
HOro PaciUipeHist, a TaKme CKOHCTPYHPOBANO JOBOABHO MUOFO
#1abopatophbix npibopos Oanaxo Miforite U3 HHX e omHCaHbl @
AWTEPATYPE 1L NOITOMY MaNo n3BecTHbl paGoTHHKaM 9MeKTpoBa-
KYYMHOH MPOMEIUNIEHHOCTH, BCAGACTBIE Uero iie HaXoAAT Ao~
WHOTO MpHMEHeRNs,

40

Declassified in Part - Sanitized Copy Approved for Release

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

B uaciosieit craine nenaercs nombiTka oGoGiennus oTaeNb:
HBIX JLaIbIX, KacalolUIXCs H3MCPCHHS TEeIVIOBLIX XapaKTCpHCTHK
TBEPALIX Test. TTo MHEHINIO aBTOPOB, 3TO JIOMKIO MOMOUSH HHIKCHE-
pam If TeXIOJIOraM npH KONCTPYHPOBAHI # H3FOTOBJCHI SJCK-
TPOBAKYYMHBIX npHGOpPOB.

2. ABCOJIIOTHBIH CNOCOB W3MEPEHMSI TEPMMUECKOTO
KO3®PHUHKEHTA JIMHERHOrO PACLWIHPEHUS

Bee cyniecTsyiole MeTOAbI ONPEAEIGHIS TEPMITIECKOro KO-
(uiditenta nedinoro pacunpentis no cnocofy H3MCPEHIS MOIKIO
pasbuTL Ha Apa BiAa: aGeosoTHbte n anddepenuuaisible, J-
(epeHianpuplii cnoco Hamepenuii 4acTo HA3bIBAIOT TaK:Ke OT-
HOCHTEJILHBIM J1Jit PAa3HOCTHBIM,

[Tpu aficomoTion cnocofie H3MepeHHst H3MEHeHlle AIilbl 1ic-
GLITYCMOro ofipasua, npoucxojsiuiee GArofaps HaMEHeHMIo TCM-
nepaTypol, (HKCHPYETCST HENOCPEACTBEHIO B Pe3yJibTaTe IKCMEpH-
menTa. Onpenenus nekomylo semnny 4 AL, no dopayie

Al
PRSI M—
[n (l'z— tl)

rpe /o — HauanpHas AjnHa o6pasua,
1, U ¢ — COOTBETCTBCHIO KOHEUHas I HauajbHash TemMncpartypa.
A — xospuwitent yseanuenis npuGopa,
PaCcCuNTHBAIOT @ — TePMHUCCKHIT KOI((DHLUNEHT paciunpenns of-
pasua.

[Tpu 31oM cnocofe n3mepenis BoONpoOca CosAalilst pasHowcp-
10r0 TeNJOBOro MoAs, B KOTOPOM HAXOANTCST ofipasel, a Takke
U3MEPCHILIO  TeMnepaTypbl I PasMepoB HCMBLITYEMOro  0fbeK a
HYKHO Y AeINThL ocofioe BllIMatie, Tak Kak BCe OWHOKIL, KaK 310
BIINO 13 (HOPMYIILL, NENOCPECTRENNO BANAIOT HA ONpeNeisieMylo
BeJHIMHHY .

AGcomoTHbIM CMocoGOM  TOML3YIOTCS! NI H3MEPEHIIIX TepMIi-
uecKoro KodpiulenTa pacuupenss METoIaMi CTPEAOUHOTO HH-
JUHKaTOpa, ONTHYCCKOTO phIuara, KoMNapaTopubiM, IHTepdhepen-
LLHOHHBIM 1 PSAOM PYTHX, HA KOTOPLIX Mbl 1 ocTanosiMcs Hike
PacCMOTPCHLE TOMLKO MCTOAB! H3MCPEHIT TePAIUuCCcKOro ko(i-
nienTa Jnueiinoro pacunipenns ia ockose aconiorioro cnocofa.

-
Metog, cTpesiouHOro HHAHKATOPA
Mertoj cTpeniounioro HuIKaTOPa MOMYUI pacnpocTpanciiie B
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paGoTax OTEUECTBRHHLIX i ocoliclino 3apy0exubIX iccaeposaresc
[1-3].

Cxema HiHKaTOpHOIl YCTaloBKH, oCYIeCTBACHIOI 110 ITOMY
MeTOAY, Aata Ha puc. I.

Ycranoska COCTOMT W3 Ticui
¢ BakyyMHoil 130Jsumeil, npoct-
pancTBa NS HANoJNCHHR K-
KIIM BO3JYXOM ¢ lefbio odecrie-
yeitist pafoThl B HIHPOKOM  Hll-
TepBajie TeMnepatyp, BKiouas i
OTpHUATENbHBIC  TEMICPATYpPL
HATPEBATCILIONO 3JIEMEHTA; Meil-
HOFO WTIHIAPA, CRocofCTRYIOUIE:
ro pasHoMepHoMy narpesy palo-
MCPO  MPOCTPANCTBA;  KBAPHCBOH
TPyOKi, B KOTOpoil Haxores
ncnuiTyemolii oGpasett.

Henbityemsit oOpaseu., pac-
WHPSISACH, JI@BUT 1A  KBApPUCBLI
cTepikelb,  KOTOPbit  3apaHee
MJIOTHO NpHZKAT K CTPESIOUHOMY
uumikatopy. Llewa  nenenus
CTPEJIOYHOTO HHAKaTOpa onpe-
[eJIfieT  BO3MOXHOCTH  METOAA.
OObluHO PpHMCHAIOTCS  HUANKA“
Topbl ¢ tenoil  aenennst 00025
wan 0,01 aun. Temneparypa pe-
FHCTPIHPYETCST HOTHUHOMETpIUe-
CKIM CrocofoM XpoMedib-adtoMe-
nesoii o Apyroit oHoTHIHON
Pic. | Crpedoussiii nuankatopuuii  TCPMONApoii.

P uemlﬁ:‘[;‘ly?:;msrl% \waiica Metoa nossossieT BecTH lic-
2 — KkBapuesblil cTepxens (Toaxa- CAENOBANNA B IIIPOKCM Anana-
Teab), 3 — Kowyx neui, 4 — gpun  30HE TeMileparyp -— or —180
ka, & — svoporka aan sammakn Ao +1000°C [4] — c npeaenn-
;';)‘;‘16'?\0“0 "7039"?%3?“;“”“““‘};1;&“&’? Hoit O,rmcmn\'n.\loﬁ TOUHOCTHIO 2%.
8 inmnkatop, 9 — Tepvonapz, JHAKO CAELYCT OTMETHTD,
10 — TpyGka ans npucoemnucnuz  HUTO ycraloBka JLlOBOJILHO  Ka-
};2 nacoey, 11" — ofMoTka, mpu3Ha, W MIOTHM HCCie/loBaTe-
muu;]’), Tlf’jm_ ﬁap_ucs;?“ﬁ'll’oﬁi’a" AANNEYABANOCH  AONYUNTH

YKa3aHHOR TOMHOCTH, @ HHOTAA
naxe M KPHUBLIX oxsazaenus K o ilesoctaTkaa  3Toro  MeTojd
HYXCHO TaKyke OTHecTH Goabtunie pasmepst ofpasua  (0Ko/10

42

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

100 atat) 3t To, uto obpa3sel HAXOUITCS MOA AEHCTBIHEM CXKHMAIO-
el NpYXKHNL; foc/ae/tee BEChMa HENENaTeJbHO NpH  lHCCNeno:
BaHI CTeKJa.

Jlpyrife ycTauoBKH CO CTPEJOUHBIM HIUIKATOPOM NPHNHLHIIL-
2ALIO 1iC OTMMAOTes OT Bullueonncaniofi. B xauectse npimep2
LILIATOMETPA €O CTPENOUIBIN HIUIKATOPONM MOJKHO TaKike MIpi-
BCCTH YIUBEPCALIYIO yCTanorKy MocKoBCKOro MHCTHTYTE CTaui.
rpennomennyio H. H. Cuporoit [5].

Aror npuGop NoO3BOJSIET H3YMATL MPEBPALLEHHS], APOHCNO/LI-
uie B Crajii NpH ee HarpeBamilil, OLHOBPEMCHHO M0 AHAATOMET-
pHUECKOMY, MariHTHOMY H SJIGKTPHUECKOMY METCAaM. JTunato-
METPHUCCKIH MeTOA OCYWICCTBJISRTCS CPaBHHTENLIO MpPOCTO, HO
naer HeGoMbILYIO TOUIOCTL H3MEpeHIls.

KBapueBbiii cTepikelib, ynupalouyiiics BepXHHM - KOHLUOM b
WUTH(T WHANKATOPA, NPIKAT K HCMbITYemomy oGpasuy, KOTOPLIit
naxojuiTes B TpyOke H3 naasjieHoro Ksapua.

Mo moKa3aHHSM MHAHKATOPA MOXHO B Tpoliecce ONbITa cJje
JMTb 32 H3MEHEHHeN ANHHLL 06pasua.

KomnapaTtopHsiii mMeToR

TpiinianbHas cxeMa KOMIapaTopHOro MeTola MOMeT OBITL
upejcTanena caeaylontis o6pasom.

o kpasiv o6pasia, HAaXOUALTOCS B MEull CO CMOTPOBLIMY
OKHaMIL BHCAT ABE TYFOMAaBKHE HHTH C ManbiM KOI((huIEeHToN
TEPMINECKOTO acullipeniisl, MOMOMeHe  KOTOPLIX  (KCnpyercs
SBYMST ALMIHIO(OKYCHBIMI ONTHUECKHAH npiGopanmit ¢ OKyJsp-
HuIMIl MuKposMerpadi. Temnepatypa nedn Ans narpesauiis nc-
CcaleayemMoro o0beKTa B JHTEpBasaX MOKLY H3MepseMbimn  TOU-
KAMI MOJKET MOBBILATLCA CPABHITEALHO GLICTPO (B GOALUIHICTEE
JPYTIX METOAOB TpeByeTcsi RECTil HArpes CO CKOPOCTHIO, HE npe
poimaiouteii 1—3 epad/aun). 3aten oOpaseil BLIAGPHHBACTCS B
TeueINe ONPEAEICHHOTO BPEMEHN npil JaHHOH  TeMnepaType.,
nocie 4ero [pIl TIOMONMH MHKPOCKONOB NPON3BOANTCS H3MEpeHiie
npipauienys kbl TIpejenblias ROCTIKIMA  TOWHOCTE  METO-
na 0,19 [4].

CJleflyeT yKasaTh, UTO UGN MEHbUle «NOCPEIHHKOB> (ocotien-
HO MeXaHHUECK!X) My Hcc/ciyempis o6pasuom i HHANKATO-
POM H3MELEHNST ero JUiliibi, TeM BLILIE TOUHOCTL H3MepeHitil.

B kauectse npiGOpa, OCHOBAHHOrO HA NAHIOM METOJE, MOMHO
ykasatb ta npubop, ckorerpynposannntii THUKH, npenuasuaven-
Wbl [JIST H3MEpeliisl PacUIPEeHss  KepamiuecKux ofpasilon i
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IIHTEpBaJle TemMneparyp oT no 1300°C, Cxema aToro npudopa
npuBeaena na puc, 2.

OGpa3sey,  BumoaneHunii 6
BIIC  CICPXKHSL € JsyMsl  3a-
OCTPCHHLIMI  KOHLAMH,  10ale-
ULACTCS HA MNOACTABKE H3 BbLICO-
KOOFHEYNOPHOro MaTtepiaia Tou-
HO B ICHTpE  OpH30HTAALIOI
anekrponarpesarebiofl neun ¢
ABYMSI  CMOTPOBLIMI  OKHaMIL.
[poTiB OKOH YCTaHOBJICHL! [BC
cMoTpoBble  TPYOLI, claGKeHHbIC
BIHTOBBIMIT OKYJASTPHBIMIL ALHKPO-
MEeTpaMit it HABOASIUME  HHTS-
MiT; oCH TPYG coBnafaioT ¢ Uen-
TPOBLINIL  JIMHHSINIT  OTBEPCTHIL,
Hast ofiieruciuest HaBoaxn  Tpyo
p ta obpasen ¢ NpPOTHBONOJNON-
Puc 2. ,[luna'rogle'rp. ckoneTpyll-  HOM CTOPOHbI Meulf NpoTHB CMOT-
; rog]‘:gg:]"f‘:;";"?:*(“ T oTBepcTHit  ycTanaBiHBa-
e, 2 — cKkBo3lble OTBepCrif, ot pe(p;lex(rop.

3 — cMmotpoBhie TPYGL, 4 —KOAL- B nauase onpita HHTH CMOT-

g;yccm B?KTXII:;crilT'—C\I:111)1[’):(;101“1[,“‘ poBbix TpyG HapoAT ua 1306pa-

B Bl(ll‘(.‘ CTepARNs Cy éaOCTlelﬁ;;\‘::} JREHHC 06pa3l.la. ITPOII3BOIUIT ot

KOHLAMII cyeT HX TOJC/KeHls, a 3aTeM

TAKYl0 ¢ HaBOAKY NOBTOPAOT

npH pasjHunbix Temnepatypax. Temneparypy ofpasua nsmepsior

1P NOMOULIT NAATHHO-RIATIHOPOMIEBOfi  TepMONapLl, Pacnofo-
heHHoli TouHo Ha cepennne ofpasua

Harpes pexomenyior secrn [27] co ckopocibio 3—4° C B Mt
uyty 3amepul AenaloT He pexe uem caii pas e 2—3 smun, B
KPHTIUECKHX TOUKAX 3aMepbl BeAyT lienpepuisiio 3a S
MOKasaTelb PACILHPEHIs NPHIIMAIOT CPeiee 13 ABYX napaicb:
1LIX onpejesertii .

Kpoate CBOETO OCHOBHOTO Ha3ilaueHHs, KOMIapaTopHblil MeTod
MOMET HafTH NpHMENenye sl H3YUells H3MeHells ra6apmo‘B
Pa3NUUHLIX AeTaneli  31CKTPOBAKYYMILIX MNPHEOPOB B pafioueh
PEKIINE 1t TTOCAE ONPeASJCHHOTO CPOKA CIYIKEDI. : "

2

Hurepdepenunonnniii merog,

Hnesn HHTe])(l)epelILllIOH[{OI‘O METOAa 3dKJIIOUAeTCsi B TOM, UTO B

pesyanTate TepMiyecKoro pacwmnpens 06[)2!3[121
44
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caBitr HuTepdepenuiontioit kapTiusl (NOBEPXHOCTD, OTpaKaloWas
nyul, HENOCPEe/ICTBENHO CBA3alA C 06pasuon) H nosABJseTca BO3-
MOJKHOCTL H3MEPSITh PACILHPEIie [ICNbTYeMoro 0GBLeKTa  lenoc-
pejicTBelo B Aniuax Bomt pafouero CBETa. B cBasi ¢ TeM, UTO
CHNTATL UHCAO H3MeHelui nurepepentontofl KapTHubl YTOMil-
TeAbllo, GLIN0 NpencHeno paGoTaTh B ABYX- TPCXUBETIOM CBETC.
B aToM cAywac JIOCTATONHO 3a(uKCHPOBATH nnTepdepeniioHIyIo
KapTHHy ABaxibl. TOUHOCTL H3MepeHlii npit HCTOJL30Bal I
4CTON@ OKA3BBACTCs JOBOMKIO BLICOKOH 1 PaBuOil NPUMEPIO
11010BIE JUAINILL Bosibl padouero cBera.

MeTost nozsossier  ONPCENATL TEPMIECKHe KO PHLIIEHTD!
pacIuHpellist B KPHCTANNAX BOML PaASAHUNBIX kpucTaanorpadiu
YecKixX oceit. N

OnIaKo, BBIY CTOKHOCTH HACTPOIKII 1f TIOATOTOBKI 0GbEKTa,
jHTepdepPEeHILIOHIbe METOAb! IIIPOKOro pacnpocTpaneiiis ne mo-
AYUILL, IECMOTPS! HA TO, HTO ONil NO3BOASIOT BLIMOMIATE HCCIENO:
BaHs 00pa3lLoB BECbMa MafblX pasmepon (d=< 10 mat), Opuuevt
oGpasupl B NPOLECCe HIMEPCHis He [0ABEPraloTes JGHCTBIIO CHKII-
matouieit npyz&inbt [2, 11].

B nociefsne rofbl Obl Npenoxel HOBblii BapuaHT MIKPO-
uiTep(hEePeHLHOHHOTO MeToAa [6], ncronb3ylomuit MUKpOLIHTEp(e-
ponmerp cuctemn! JIHHHHKA (npubop ISl OLUEHKHM UHCTOTHI ofpa-
GOTKI TOBEPXIOCTI) JAJIsT H3MEpeHisl paclinpenus TBEPAbIX Ter
fipH HarpeBaHHH.

Muxpormireptheponerp Jinuuna M3K-50 npencrasaser cofioii
CREWHabiyIo HHTEP(EPEHILIONHYIO HACaAKY, CMOITIPOBAHNYI0 H2
TyGyce WTAaTHBA GHOJIOTHYECKOrO MHKPOCKORA. Ilpucranka K
MIKpoluTep(epomeTpy paspagoTana B. Tlpectosuim [6]; oila
secbMa HecaoMHa 1 MOxer ObiTb H3FOTOBJEHa B YCJOBHAX
3aBOJA.

MaMepenne pacuiMpenns —TBEpABIX Ten Mpi  Harpesaniin
(puc 3) BenerTcst MO H3MEHEHINO fnTeppepeHILIONHON  KapTHiibl.
KOTOpasl Co3flaeTes B MoAe 3pPCHils OKyJpa 6naropaps nurepde-
[CHUII ABYX MYUKOB OTPAYKEHHOTO CBETA. OtparkeHne MPCHCXONT
OT HENOABIDKIOFO MAOCKOrG 3epkada (0Nl MYyuoOK) H OT MOAN-
POBAlLIIOf MOBEPXHOCTH KBAPUEBOro TONKATENS (eTopoii my4oK),
OMMPAIONIErocs Ha NCHLITYeMblil 0Gpasel.

Cefiuac elue TPYAHO AaTh OKOHUATEJbHYIO OUCHKY METOAA.
OAHAKO BO3MOMKHOCTI HENPEPHIBHOFO KOUTPOJS  PacLHpEHIts B
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JIPOKOM TEMMEPATYPHOM Juianasone It NOBTopelis H3MepeHHst &
1060iT COMHITCABLION TOUKE NI BLICOKO TOUHOCTH (uena nene-
. unq pasua 025 mkn), ucGoib-

/}' wom  jedopunpyiomens  peficTaiin
@ NpHAKIMAIONLCH TIPYNIHGI 1 NPOCTOTE
< gt pacuera TOBOPAT B MOAL3Y AAHHOFO
K METO/A, XOTS OCTaloTes  HEyAoGCTBa,

N CBOfICTREHHBIC BCCM  HHTEP(CPEHLIION-

AN HBIM METOAAM.

BauskuM K HHTeP(IepeHLHONIibIM
METOAM  SIBASETCA  METO, Npeo-
JKEHHBIT H3BECTHBIM PYCCKHM KpHCTaM-

| . sorpagom degoposbin. Ha uwenuitye-

] J! Mbifl oBpasel, HaHOCHTCS JuippaKuil-
e ‘@/:B'/J ONMHAs peuleTka, W BCs Kapruua npo-
5@ cMaTpHBAeTCSL B OTPaennon 6o

A npoxoAsuEeM (B ciaydac npo3pautbix

oGpasuos) csete. [Ipy paciumpen

l

Pic 3. OnTilveckans  cxema

AMHKpORUTCp(EpoNeTpa: o0beKTa l3MeHsercsa r;hcmmmaﬂ pe-

— HCTOWMHK  €BeTA,  JUeTKIl, NTO I BbI3LIBACT CABNT  JUH-
— paspenniompit  KYGUK, -
_. ‘Gokosoe 3ecpKano, (ppaKUHONHON KAPTHHbL
4 — oGmeKTHS, 5 — OKYaAD Takin 0GpasoM, yanneie obpas-
6 — ananuwsatop, 7 —- UpY3-
M, 8 — nopepxuoett Toi- U8 H3MepsieTesl TaKyKe B JHuax Boal

KaTenst. paGouero cBera.
MeToj, ONTHYECKOrO phiyara

MeToa ONTHUECKOTO phiuara sBJAETCH  OLMIM 13 uanbosee
pacnpocTpaHenHbIX MEeTO/0B it HAXO/NT TpHMEneHye B npiéopax,
JOTYCKAIOILIX KaK a6CoMIOTHbIE, TaK It JnpPeperalbibe H3Me:
pennst. Hioxe Mbl OCTanoBUMCS T0AbKO Ha npibopax, AOMycKalo
X aGconoTiibie H3MepeHls.

TIpitHunsanbias exema sTOro MeTofa mpocra. Jlyus CTou-
|iiKa CBETa, NpOiijs uepes ONTIHYECKYlOo CiicTeMY, NaialoT na 3cp-
Kanblie NapajnenbibiM fyuKoM. Orpaykasicb OT 3epkana, CBl
nonajaer 1a 3KkpaH JuGo B OODBEKTIIB H3MCPHTEILHOrO npngopa
Tak Kak 3epKajblie CBA3aHO C 1CCHIeLyEeMbIn 00BCKTOM, TO NpH
fHarpesanit I PACIIHPEHIi NOCICAHETO OO nepemeriaeTesi, uto
NPUBOANT K [BIDKEHHIO TOUKH HA 3Kpanwe I B none 3penus
u3MepiITesibHOro npubopa.

46

Ol H3 ONTHUECKHX ANAZTOMCTPOB, OCYWECTBICHNLIX TO Mie-
TOJLy ONTINECKOro pLivara, usofpasen ua puc. 4 [6]. Ou npenwas-
javen qis onpesiesienis Kod(HuNenToB TEPMIUECKOro paciinpe:
1115 OGOWX «NAPTHCPOBY CMasi METaja CO CTEKMOM Il Kepa
MIKO,

Ociiosliofi  uacThbio npiGopa sBiseTcs Kpapuesas TpyOKa,
HAXONALIARCS 11a ONOPHOM KOMBIC I e CONpHKAcaloulancs tonee
wir ¢ kakumn aeraasmu. Juo rpybkm, 12 KOTOpoe omiipactes
ofpaaell, B NOMOGHEIX INATOMETPAX ABASETCS «lyJenM oTcuerar»
1l MO3TOMY, Na HANI B3MISUL, CHAUANA ero CHCAyeT 1I3rOTaBIBATH
OT/IeNBHO B BIIE KBAPUEBOTO 1TalHKa C OTNONHPOBAHHOIT TOPILE-
ROl ILIOCKOCTbIO, 4 3aTeM Yike BraHBaTh B TPYOKY.

Jlns nposejientis navepeii o6pasew cualaercss ChEMHLIM
3epKanom 113 HepxkaBelomeil crany, ie naiouleil mOMyTHEHHST 3eD-
¢anLHoil NOBEPXHECTIC TIPH Temnepartype Jio 500—600" C

B pepxHefi uacTi neuit pacnofoiens Aie repMeTHuecKl 32

KpBITBIE CTCKAANILIME [M1a3KaNK JaTYiHLIE TpyOKH, TPONYCKUIO-
JIIHe 1A 3ePKa.I0 H3MCPHTELIOrO MiKpocKona JIyH. najalouuit or
ocBETHTENS I OTpasKeHibli oT ofipasua. Cama neub, B TOM uliciie
) uarpepaTteabHas TPYOKa, MOLBEUHIBACTCA CTPOIO BEPTHKAALIIO.
B paGouen MpOCTPAHCTRE MOKET OLiTh co3fana HeiiTpasibnas al
mochepa,
o K tepoctaTkam Jauoro npuGopa mpeiie BCEro cae1yer or-
necti Goabliie pasMepb! HICLITYEMOro ofipasua (amina 253 M)
npH HEOBXOANMOCTH CO3AANIS PABHOMEPHOIG TCNI0BOIO  NOMSL.
TTocneanee, BUPOUE, CPABHITENLHO JIETKO JIOCTHTAeTes Ges npu
Melelisl KACKAAUOro Harpesa MpH COOTHOMEHI L ofipastia
1t neust npinepro 1:5 [8].

BoAbUiM JIOCTONICTBOM OMHCAHNOTO AIIATOMETPA ABARETCH
OTCYTCTBIE B lieM Pas3miuHbIX NPHAKHMAIONUIX  YETPOICTB, U
(COGeHI0 BAXKHO AN Hamepeniil npi Tenneparypax, GAN3KIX K
TEMNCPATYPAM PA3MATUENHs AHHOTO maTepuana (nampisep, npit
Jccne/loRalAX cTeKAa).

B aTOM HanpamrieHii yiKe Benlch pabotsi [9]. Boi cospan pai
soneneit [10], 113 KOTOPBIX sHAUNTENbHBI HiTEpeC NpejcTaBscT
TaK HasbIBACMbIl JUINATOMETp JiAs 00pasuoB MaidbiX [asMepoB.
cozpantpii Ctpenxosbin, KocoypoBbiM 1 Canofiiosbin [12]. droT
npu6op, MO UYBCTBITENLHOCTH GaN3KHil K HHTEpP(EepeHLLonoy
(B LaKHOM AHmATOMETpe OHA AOCTHTAET peanunmb 2-10 T,
JIOMyCKaeT liccuejloaniie oGpasuon npon3poaLHofi (opmsi 1t Na-
ALIX pa3nmepon (HanpHvep, KyGHK 1L Opuiara picoToil 2—3 Atat) I
CBOAHT K MHHIMYMY AaBJCHIE Ha oGpazeu (Bec feTani, OMHPAIO
nieficss Ha uccyieayeMulit 0GbeKT, pasel 15 e).
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hcoGox“: KBAPUERLIii JUINATOMETD, NpHUeM YAIIHeHHe obpa3siua OT/H-
4aeTcs 0T HCTINLOTO Ha BeALMINliy TEMJIOBOrO PACUINPeHHsT KBapLia,
'3 cBsi3n ¢ STHM NpH IHCCACAOBANMN B HHTEpPBaje TeMOepaTyp O
vyas jo 1 000° C nonyuennbic pesysbTaThl HYXKAAIOTCS B MONPAB-
ike, cocrasasotieit 5,5—6-10 -7 2pad - 1.

s

9 — o6-

4 — 3epRA‘Ic,
12 — TpyGKa pas

D

onopHoe Ko.1abUo,
a30Ta.

a TpyOKa,

, 3 — TpyOka cBecTOBOFO Jy4a,
7 — raaszox, 8

— HUrpesare,

KOMXYXQ,
1

oGpasua,
14 — renaonzonauus, 15 — TpyOGKa Ans nopaun

6 -- KpblinKa

‘Pue. 5. Hunatomerp ans  06-
a310B MaAbiX pa3MepoB (ycra- Piuc 6. Cxema auiatoMeTpa aas

R 1oBOUH2S YacTL). 06pa3iios MadaLX pa3Mepos’

31 — oGpaseu, 2 — KBapuesslil 1 — kpapuesbrit cTepieHeK.
ToanK, 3 -— Ksapuesas Tpyo- 2 — cTanpitoc fipmo, 3 — Mar-
a, 4 — dQaanen, 5 — xsap- HUTHLI CTONNK, 4 — pomiK,
eBas cepbra, 6 — Kpapuesblil 5 — 3epkaable

7 — wmarnuThbtil
CTOMIK.

OnThveckntii AAaToMCTp Ge3  NPIDKNMILIX  BHHTOB.
{/ — muarpesatesbiblii 3nement, 2 — enTphpylomas Mypra

5 — TpyOka Ans oTCoCa

s 1ol

Puc

SN\
ALt
[I} AP

— TpyGKa

10
TepMonapu, 13 — KOKYyX,

Ha ofpasew, ycraHOBNCHHbII Ha KBapLeEBOM CTOMIKE, CBEPXY
|apeiiHBaeTcs Cephbra 13 MMABJIEHOTO KBApUa, 3aKaHuliBalolasi-
i KHI3Y TOHKIM KBapueBbiM CTCPIKEHLKOM, Mepejaioiuiiv Hane:
yHTeNIo HaMeleHle AJHHL obpasia. B nocseaiiem crajibHoe NOJH
POBAHHGE APMO, MPHKPETUIeHHOe K CTEPIEHLKY, MPHTACHBACTCH
{aFHHTHBIM CTOJMIIKOM 11 33XHMACT TakKiM 0GPA30M MOMEUIEHHbIH
1&XAY HUMII DOMHK C HACAXKEHHBLIM 1A HEro 3epKanbLen. IMpu

4 Tpyaw HHH

=1
1 3LE,
et il

AVIENIRS

pasetl,
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Sror npubop, nsoOpamenmnwiii wa puc. 5 u 6, npeacrasaser
coBoil KBapuenwlit HAATOMETD, MpHUueM yAJitielie oGpasua oT-
YAGTCS OT HCTHIHOTO 11a BeJHUINY TENJOBOro pacinpenust KBapua.
B cBaai ¢ sTHM npu ncesieoBaiin B HHTCPBaJe TeMnepaTyp oOT
uyas po 1000° C nosyuennble pesyanTaThl HyKAAIOTCS B MOMpaB:
ke, coctapnsionteli 5,5—6-10 =7 zpad -1

a, 4 -— 3epKano,

8 — onopuoe koabuo, 9 — 06-
asora.

jarpesatesbiias TpyGka, /2 — TpyGka Aas

13 — womyx, 14 — tennonsonsiuusi, /15 — TpyGKa sl T

— TP GKa CBCTOBOTO Jayu.

— THa3aK

Erspe

B

Y
=N
Lok

r‘°s<“<

NS

< L
2 a:_.“:“’,L
=

— T

]
< ;-—(
=\

Puc. 5. HuaatoMmerp Aaas oG-
paswoB ManbiX pasmepon (ycra- Puc. 6. Cxema auaaToMeTpa Ans
HOBOUH2R MacTk). 06pa3uoL MAJBIX Pa3MepoB:
1 — oGpaseu, 2 — Ksapuesblil ! — ksapuesblit cTepaeHeK.
cToAK, 3 — Kpapuesas TpyG- 2 — craasnoe sapmo, 3 — wmar-
rka, 4 — daauen, 5 — Ksap- HUTHBH ctoank, 4 — poJiK.
uecpan cepora, 6 — Xsapueswlii 5 — sepkaabue
cTepkenek, 7 — MarnuThbiit
CTOMMK.

-
—

ol

OnTtiueckuii AunatToMeTp Ge3 HPDIDKHMILIX  BHUTOB?

e
S
2 — el

B
~S

Puc 4
3JIeMeNT,

Ha ofpasel, yCTaHOBJCHHbIT Ha KBapLEBOM CTOJIKE, CBEPXY
\laBellBaeTcs cepbra 13 TJIABIEHOTO KBapua, 3aKaHunpaloilas-
Cf1 KHH3Y TOHKHM KBapLEBBIM CTeDIKEHDKOM, Mepeiaiouuin li3Me:
plTeNio H3MeleHne AMiHbL o6pasia. B nocneaieM crafibHoe MOJi-
POBAHHGE SIPMO, MPNKPENJIEHHOE K CTePIKEHBLKY, MpHTSrnBaeTcs
MArHUTHBIM CTOJIMKOM If 3a)<KHMaeT TakHM 0GpasoM MOMEUleHHbIH
MEXIY HMMI DOJIMK C HAacaXKGHHBIM Ha Hero 3epkasnues Ilpn

4 Tpyam HHM

10 — TpyGka

TCpMonap.l,

{ — narpesaTeb
8§ — TpyGxa At

pasen,

Declassified in Part - Sanitized Copy Approved for Release 50-Yr 2013/10/21 : CIA-RDP81-01043R00250013000!



TiepeMellieHil  TOAKATeAR {cTepakenbKa) posik  KaTHTCd Ges
CKOJBIKENIsT, KOTOpOC 3aTpyucto GonbInoil BEMNUIHON TPeHus |
focAeiee JCaeT H3MCPSIOULYIO CHCTCMY MaJio  UYBCTEHTEbHOMN
K TOMUKAM 1l BHOPAUHAM.

3a NOBOPOTOM 3CPKaJIbua 1a6a10al0T B ARTOKONANMAIHON-
Hylo TPYGKY € ANHUHODORYCHLIM oGnexTHBOM  ((poKycHoe pac-
cTOfIIe [PHMEpio paBHo 0,5 ) Tpil MOMOULH OKYJIApa AM9-2,
CHAGIKEIHOTO BIHTOBBIM OKYJSPHLIM MIKPOMETPOM. Tpegeasuas
yBCTBHTEABHOCTL €FO COCTARANCT 2.10 =5 aM Ha omMH Fpajyc mo-
BopoTa.

Mameputens yanunenuii pyecre ¢ kBapuesoii TpyOKoil, Hecy-
Liefi CTOANK AT OGpasiud, KPeniTes K MCTAJIIeCKOMY JHCKY M
TOPMETIUECKIT 3aKPBIBACTCS METAILUMCCKIIM KOWYXOM € OTBep-
¢TiHCM, B KOTOpOE MpOIycKaercsl KBapuesas TpyOKa, 1 C OKOIIKOM
13 cTekna, HAXOASLUINCA TPOTHB 3EPKAIbLA H3MepHTead.

IMeub HajeBaeTCs Ha «KBapLEBHLl najicly CBEpXY. N0 Hampas-
Jisiotta. OTKPHIT TOALKO MIRKHNI KOHeu ce, Tak uTo B no10CTH
niewit oGpaayeTcst 3acTOfHDLIT MEIIOK ropsuero rasa. Jas Buipas-
|BaMii TOMNepaTyYplioro moas oGumoTKa Meuk CCKUHOHHPOBAHA.

Tomenneiite 06pa3ua CBepXy BechMa BLIFOAHO, TAK KaK yeTpa-
ligeT 00pa3oBaiiie KOHBEKILIONHBIX NOTOKOB OT HarpeBaeMoil 30HH
B npiGop.

Ha puic. 7 npuBefctbl  pe3yabTaThl HCnBITaHKA  cepedpaHoi
ipwarn suicotoii 2,16 aar. Ciiejlyet OTMETHTb, 4TO OHH X0poLo
(ot 1 no 4%) coBnajaioT BO BCeM TCMIEPATYPHOM iHTepsaie C
pannsMi Ditkena u Jlauoase [14], nosyuennbiyi TARAC 11170
METPHUECKIIM CrocoGOM,

0(-7176
30

M

200 400 &60 400
, Jemnepamypa, °C

Pre. 7. 3apncuMocth  TepMuneckoro  Koadidi-
uwenta  aueiinoro  pacnmpennn cepepa ot
TeMnepatypi Ipeyroabingi, Touki it RBaapa-
Tht — OGOIUANCHIS P ALK CePHil n3vepenitii.
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OmicuiBacMBlft finaToMeTp Obli HeCKONLKO TIepPeKOHCTPYHPO-
pan Crpeskosbin T1. T, 1t KocoypoBbist I. U. nas nposefeHns na
neM AxdGpepeniiianbibX i3Mepenii, KoTo- .
phie MOMKNO BECTH Mpii NCNPEPLIBUO H3ME- !
Hsiloneiicst  Temmeparype €O 3HAuHTEAbHO 2
senbiieil  morpeiuiioctsio.  Ipudop, npea-
jasnauebit JUIsT PA3LOCTHBIX  1i3Mepenil
(prc. 8), oTaKuaeTCs TCM, UTO CTOMMK pac-
cumrall fia  ToMeluenHe AByX 006pasiloB;
COOTRETCTBCHHO B MpHOope ecTb jBe Cepbri
C mepealouyiiMil YAJHHEHIe TOJKATEJAMH,

Ha KaMJAOM 13 KOTOPBIX HAJETO o fpMY
waneputens. Mamepurens andppepenunans-

lioro npubopa IMeeT ABa POMHKA: OLHH 113

HHX 3a:KaT MEXAY TNOoAIoCaMit MaruuTHOFO

CTOMHMKA H TCpPBbIM  sIPMOM, JIpYroit —

MELY TePBBIM 1f BTOPBIM APMOM. 3epKanb-

e NepBoro poJiKa pericEpipyer abconior-

Hoe 13MelleHie JUIHLL OfiHOro H3 0fpasuos,

acpKajble  BTOPOro — TOJILKO — PAsHOCTb

yanuentii o6pasuos. Hadaicnenue Benercs DF:,:‘; 086 asﬂfa:&“}‘fg
yepes Jpe ABTOKOJANMAUHOHHbIE TPYObI. paamepo':, (BapianT

B OCTaJIbHOMN 7 Y| AAf pa3’HoCTHBIX name-
JIbHOM YCTPOHCTBO paSHOCTHOI‘O pell)lﬁ):

AunaToMeTpa MofobHO abCoTIOTHOMY. I — obpastt, 2 —

PeayabraThl CTLITAHHI, NOAYueHHbIE cepprit, 3 — TOJIKa-
TCIH (cTepiKeHbKY) ,

nuddepenianbib cnocodom Ha 06pasuax ¢4 _ gpyo, 5§ — po-
KPHCTAMNAUECKOTO  KBapLa, MpPeACTaBeHb! ANKH.

na puc. 9. Ksapuesbie KyGukir iaenn Bbl-

coty 2,95 amat. OGpawaer 1ia cels1 BHiMAHle Takxe (Kak # Ha
pHC. 7) oueilb 1esnaunTeNbiLil pasbpoc TOUEK, UTO TOBOPHT °
pHICOKOIT TOUHOCTH npHOOpa.

Takim 0Gpa3oM, BblLEONHCANILIT AHIATOMETp ABJfETCA, HA
@i B3TASA, ONHEM N3 Hamayuunx npuopos  JaGopaToprore
THIA.

B 1950 r. rpynnofi COTPYAHIKOB MOA PYKOBOACTBOM aKaeMH-
xa T'yauosa H. T. Gbin paspaoTaH, H3rotoBien H nyllen B 3KC-
TuIyaTauMio HOBLIf ABTOMATHUECKHH AAATOMETp ¢ peryapyembis
KO3 QHIHEHTOM YMHOJKEHHS 3arnci [15] Tlox ko3hduuHEHTOM




yaoKens (I yBecHin) NONIMALTCS OTHOMICHIE Beanunn
JIHERHOrO pacuiupeniist o6pasna, (UKCHPYeMOro na Juslarorpam-
Me, K aGcomtoTnoil seimiuie anneiiioro pacumpenis 00pasua

# o _—
ey

00 600 200 o
Temneparmypa. ¢

Puc O Otnocntenvhue yanaunentus wpn-
CTAMMHYCCROTO  KBapua:
I — & HANPABACHIN, NepPHCHARKY AsIpHON
O H, 2 - nanpasaenity, napaaIeasvios
ocH

Hauuniii npubop npeictabasier cofolo  KBapuesbiii  mumato-
METp ¢ onruyeckoil 3anmchio [pmiketie ofpasua (npi ero Ten-
MOBUM pacuipennn), uaxoasterocs B KBapuesoit TPyOke, noc
PeIACTBOM MEXaHHUEeCKOIt cHCTeMbl nepegaercs 3epKaJlbuy’ IIpy
3TOM CBeToBoll Nyy, OTpamasch OT 3epxaiplia it npoxo;lsx. uepe:
2[;3;;96321}{()1faccerb1. nonajaet Ha (Qorobymary, ykpenjenuyio Ha

ggz)nnop AlONYyCKaeT pery:npoBalne yBesueHis B Npeaenax
;‘;cm”pé?ﬁm«%?% UTO TO3RORET NPON3BOANTL 3aMKCL NHNCHHOMO
| Pasuos B J000M. HanGolsee NATEPECHOM, Y3KOM
tzl‘l‘zma?soue Temmnepanyp (nanpusep, 100—300°C) ¢ noBsiteiof
[ll[.):lxtgif)l:llgme;ak KaKk HesHaulTeJbHOR paciuupenne  ofpasua,
ua neire mupn:g:": 21%‘13:1:[(!:!36“:3:\1ncpaTypax, % s Semmen
X M, 0 HCrnosb3yeMoit  Adn Hen
xzi:z:“:pei?ﬂl 123803(99\1 pafiouen iHTepsae T(h\)lncparyp: m?all-(lo.\r-
o, :)c 0 Maasnas petymiposka koaipuumenrta yao-

YUICCTRIACTCS € oy AKHOr ot

Miisaronerp suees e MOILLIO HCCA0KIOr0 yeTpoiieTBa.

puc 10 npusesena npnnlutr’lrrlljl?a“;lﬂ,l-"bm peryasrop Tennepatypu. Ha
Has cxéMa pasmeienis oraedlh-

HBIX y3.108 epyapery. a ac 102KEHHDIX BHYTPH Kopnyca
H h JA9TOpa, p
ery 0J102K! y

Ha Ban saek
T 3AeKTpoMoTopa /, per
focameH Juek 2 ¢ nanblen J. i’log
52

mlpqumero CKOpOCTb HarpeBi,
JCAIHI BXOAHT B 3auenjense ¢
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weerepiieii 4, Bpaimnaiouleil uepBsulbli  Baj 7 TOTEHLIOMETP2
uepes pefyKTop § M CMeHubie HIecTepHi 6. Tpu Bpauienit ana
JICpCMelaeTesl orpalnuiTen, — CTpedika 8 noTeHuHOMeTpa,

pe

Piic. 10. Cxema TepmoperynaTopa:
| — azekrpoMoTop, 2 — AMCK, 3 — na’eu, 4 — 1we-
crepust, 5 — peaykTop. 6 -— caeliibie  ecTephi,
7 — ueppaunblit san, 8§ — CTpeaka — orpatnuiiTens
noteuusomerpa, 9 — powmar, 10 — my@ra, 11 — we-

crepuft, [2 — 3IEKTPOMGLTOD

ryAIpyIONter0 TeMnepaTypy. B 3aBICHMOCTI OT MONOIKEHI cTped-
K 8 veranapjuBaeTcs TemnepaTypa Harpesa ofpasid, Haxodd-
lerocs B neuis. PaBHOMEpHOC NMEPeMEleHie LTpenkii ofecneunsa-
eT HapacTamie TeMneparypbl B meul ¢ NOCTOSIKHOIT  CKOPOCTLIO.
TIpu nomount pbiuara 9 wmy(ra 10 Bmecte c wectepued §
MOJKeT GbiTh Tepememiesa B Jesoe nomoxeiie. [Ipi 3ToM
wecrepist 4 BXOJMT B 3auenjeniie ¢ wectepHeii [/, HacaMeH-
Wofi na Baa MoTopa YoppeHa 2, w orcoeutnsercss oT Aicka 2.
dnexTporoTop /2 MpHBOANT BO Bpauiedue BaJ 7 B 00paTHyIO
CTOpOHY M OOECTIEU!lBAET aBTOMATIYECKOE Pery/ipoBaHiie CKOpo-
CTH oxflaykielus meul, B 3aBHCHMOCTH OT MEpPenaToyHoro uucia
cMenHbix 1uecTepe 6 MoxkeT ObITh OCywWecTBACHA pasniiynas
CKOPOCTL HarpeBa i OXJaxleHnst obpasua (3 mnpeesax or
1 po 5 epad/muw). Tlporpammuoe pery/nnposanie Mo3BoJsACT
COMOCTABJATL IKCMEPHMEHTANbHbIE laHHbe 1 3HAYHTEJILHO ynpo-
mmaer o6pafoTKy AHAATOTPAMM.

[IpaKkTHKa NOKa3ahia, UTO B 3aBHCHMOCTH OT CKOPOCTH Harpena
KpHBAst HArpeBaKHs MOXET HECKOJIbKO BHAOMSMEHTBCS, UTO MpH-
DONMT K MOJYYEHII0 HeMOBTOPHMBIX 3HaueHili Kko3(OuUUHEHTO,
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TEPMIUECKOrO pacupens ans OJLHOTO I TOrO K2 o6pasua. Cue-
oBaTeNbHO, MOCTOSHCTEO CKOPOCTH Harpesa BANHO obecneunTn,
BO-TIepBhIX, AJis OAHOTO ofpasia BO BCEM xiccnenye.\lo.\x Temnepa-
TypHOM HHTepBane il BO-BTOpHIX, s BCel cepiit HCCNEAYEMDIX
o6pasuos, 4706bl BNIOCAGACTBIIL MOMHO 6LI10 AaTh CpapHuTeNb:
HYIO OUEHKY.

Ilnsi 1ccnenoBaTenbeKix paGoT u Ans ofulero KOHTPONs MCK-
TPOBAKYYMHBIX MaTepianos, KOraa HeoGXOMHMO  NPOBOANTL
H3MepeHust ¢ ocoBoit TQUHOCTbIO, CHCAYET pEKOMEHA0BATL  CKO-
pocTb Harpesa, npHMepio paBHylo 1 epad/sun. Jas cnnason Hne-
€33 C HIKeneM HaAH XPOMOM ykasannas CKOpocTb MOZKeT HbiTb
aetblte 1 2padfsun, TaK Kak cxopocTH TBepIOPasiibiX peaxuui,
TIPOTEKAIOILIX B AAHHBIX c1aBax, B OTAEbHBIX TEMIEpaTypHbIX
Toukax M HHTEpBAjax Meubllie 1 epadfsun.

Psan npubopos €O CcBETOBOI 3aMICLIO KPHBBIX paciiuperns i
c/KaTHA TIPH HarpeBaHiti i oX’axaeli OCHOBaH Ha coelnHenuit
ABYX3€pKaJIbHOrO ra.ibBatoMeTpa ¢ AUNATOMETPHUECKOil  r0.108-
xoii. Ha nomyuaoueiicst AunaTorpasme KplBas SBASETCH (yHw-
wieft yraa nosopoTa ABYX 3epKa.l: nepsoro, 3aBHCSILLErO OT Pac:
wHperisi  o0pasua, Aaloiliero ofbIMIO  MepeMelleniie TOuki B
BEPTHKAJLHOM HampasieHnis, i BTOPOro, 3ABICAUErO OT Pa3Ho
CTH TeMnepaTyp newt H Xo101Horo cnast Andpepennianphoii Tep-
MOTaphi, AAIONIET0 NepeMelletie TOUKI B rOpH3OHTAILHOM Hanpas-
newii, VIHOTAA TOPH3OHTa.bHOE NepeMetieHie Touki (Temmepa-
Typa) (IUKCHPYETCS AIIaTOMETPHICCKIN nipoMe1poM: 3Tajon ¢
H3BECTHBIM  KOS((HLIEHTOM TepPMHIECKOro paclunpeniisi, Harpe:
pasich Byecte ¢ 06pasuoM B ouoil meun. np YAJIMHEHHI OKa3bl-
BaeT jaBieHie HA TPH3MY ROJIHOTO BHYTPEHHETO oTpaxens,
KOTOPAst B TAKIIX KOHCTPYKUHAN 3aMCHAET coGoit aByx3epKanblyle
CHCTeMy C MOBOPOTHOI MPI3MOiT.

Ha prc. 11 n3oOpaxen aeficTByIOWil N0 TaKOI cxénme Auaa-
toserp upmbi Jlefity. Caexyer ykasatb, HTO npuopbt  3TOTO
THAa B OCHOBHOM HCHOJNB3YIOTCH — Kak nudspepenuianbiee
[16—18]. Ha sTix npuGopax Mbl NOAPOBHO OCTAHOBHMCA AANDUIE.

B 3aK:ioueHle JAHHOTO pa3jela PAaccMOTPHM AIIATOMETP At
onpejesieHiis TEPMHUECKOTO Kos(ipiLienTa auHeiiyoro paciupe-
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won H. B [19)

Puc 11. Cxema ONTHUCCKOTO AMAATOMETPA:

K)‘CIIPOBKB.

Sror npudop (pHC. 12) cocTOMT M3 CTaHHb "l.
fIpHKpenJeHd topMokanepa, ¢ naxoasaueiica B uew

HuThio 2.

puc 12 [naatoMerp 148 cTekAAuHBIX HITER CH-

cremp H B, Cononiina:

| — cranuna, 2 — pcnbiTyeMas HHUTD, 3 — TCpMO-
setpbl, 4 — MHKPOCKOIL, 5 — wkana, 6 — TpyOKI
ans narpesatoueit skuakocti, 7 — TPYy3.

50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

st crekammmbix el TTpudop CKOHCTPYHPOBAIN

| — ICTOuHHK CBETa, 2 — cerMent ¢ auagpar-
wawy, 8 — anadparya, 4 — ycTanolKa CBeTO:
soit Toukit, 5 0 6 — nepefaya H3MeHcHitit anu-
ubl 3Tajona W oGpa3na, 7 — npu3Na MOHCrY
puyTpeniero oTpaxeis, 8 — skpan, 9 — do-

ConoMN-

K KOTOpO#
HCnBITYeMon




Harperas uakocth (Boja 1 Macjlo) nopaeTcst 1 OTRO-
et no natpyGkam 6. Koutpoan TemnepaTypbl Bbinoisercs c
¢ nomoupio Tepmomerpos 3. [Tpi narpeBauii HHTH OT KOMHAT-
HoOil TeMmepaTypbl A0 3aflaliHOfi Ola YMIMIAETCA, Ji CBA3auias c
itefi uKana 5 mepememaercst mox jefictauem rpysa 7. Ilpu mo-
MOLUI MuKpockona 4 (MKCHPYETCsl Y/UllCHHe € TOMHOCTLIO 0
0,5%. Henocratkon npu6opa sBASETCS HEeBbICOKIT BepXHuii npe-
nen paboueit TemnepaTypbl (100-:-120 °C).

3. NPOU3BOJACTBEHHBIE NMPHBOPHI

OcralioBiMcst Ha ABYX THOAX AHJIATOMETPOB, MPHMEHSTIOWHXCS
a 3apojax Merajnonponbiaentocti. dtu npubope’ He obua-
[AIOT BBICOKOiT TOYHOCTBIO.

Texuuueckiii [HNATOMETP C MeXaHiueckoil 3anuchbio [20]
(UKCHpYeT TeMmepaTypy HCmbiTyemoro oGpasua mpu  moMOdi
LHAATOMETPHUECKOro MIPOMETpPa.

B xsapuesyio TpyOxky / (puc. 13) 3anoxeH HCnbITyeMblit 06-
pasew 2 u sTanoH 3.

Piic 13 Cxema TexmiuecKoro AujaTomeTpa:
! — xsapuesas Tpy6ka, 2 — ucnuiTyembiii oGpasen, 3 — 3TajoH
u3 nnpoca, 4 —- Ksapuesble cTepxun, 5 — pbiuari, 6 — puuaru
camoniteua, 7 — neposl, 8 -— Gapaban.
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C uenblo CO3AAaNMS OAUHAKORBIX TEMMEPaTYPHBIX YCJIOBIIT ias
JTanoHa M HCMLITYeMoro obpasua B NOCJAEAHEM BO BCIO Crc AJHEY
npocBepJIIBACTC OTBEPCTHE, Kyla 1 BCTAaBiACICS 3TaNOH 13
mipoca {cnnas, cofeprKauuii 829 wukenst, 7% xpoma, 5% Bob-
dpama, 3% okenesa i 3% wmapranua). [lpn warpesanun nupoc
HCTIBITHIBAGT MAarkiTHOE NPeBpallenHe TOJBKO Npil Temneparype
200° C, KOTOPOe COMPOBOKAAETCS TAKHM HE3HAUNTEMLIbIM ~ OfL:
CMHBIM H3MEHelHeM, YTO He MOMKET OKa3aTh BJfLIS Ha TOUlOCTDL
naMepelist  temnepatypnl. [Ipit Temmepatypax cablile 200°C
MIPOC HEeMAriiTeH 1 He TpeTepneBaet HUKAKHX npespaiuenHii.
Pacuiipeniie ero npakTiHueckl OOpaTHMO I He H3MEH;ETC: OoT
nloaroro ynorpebnenus.

B KauecTBe >1aJI0HOB TAK)KE HCNOML3YIOTCA XPOHHil (cnnas
113 XpoMa, HHKENs Il JKeJe3a) I HeKoTopSie Apyrie MarepHajbl.

MsmeHeHne AMiHLl aTanoua u enmiryestoro obpasua (pue. 13)
Mplt MOMOLYI KBapleBbIX CTepxHedi 4 mnepepaetcs Ha  CHCTENY
pHIYAroB 5, KOTOpEIe MPHBOAAT B ABHAKEHHE Pbluari camonicua 6.
P oTHX pbiMarax HaXoAATCs Mepbs 7, PHCYIOLUIE KPHBbIE HA Gy-
Mare, YKpeljeHHofi Ha Bpamalowenmcs SapaGate 8.

Ot U3 PHINATOB 6, COENMHEHHbI C STAJIOHOM, PHCYET Kpii-
BYIO M3MEHeHMs JJHbL NOCAEAHEro, no KOTOpOii 1 CYAAT O TeM-
neparypax. Crnelyer OTMETHTb, YTO TaK KaK STajIOH HAXOMHTCA
BHYTPH HCHBITYeMOro ofpasua, To ua ZanHoOl KpHBOii mpeBpalue-
Wi NOCAEAHEro OTPa3aTcs B Biae neperiGoB 1f MIOWALOK.

Tpyroit peuar 6, coeiienibii ¢ 06paslon, plicyeT KpHBYIO
{3MeHeHNs ero AAnHbl. [leperufbl i nepenoMbl 370l KpiBOi yKd-
3LIBAIOT Ha ()A30BbIE MPEBPALIEHUs B IICTBITYEMOM obpasie. Ta.
KiM 06pa3oNM, B OMICAHHOM JINIATOMETPE KOHTPOML MpeBpauies
HHiT MOXKHO BECTH MO ABYM KPUBhIM.

Nanusiii npuGop momer uaiiti Gosiblloe NPIMEHEHHE Al
KOMTPOJISi 3JEKTPOBAKYYMHBIX MaTeplaios. [purorosneuiie of-
pasloB 13 MeTaina i KepaMHKIl He Npeicrasaser Tpyad, a B
KAUECTBE CTEKASHUBIX O00Pa3UoB MOZKHO B3ATh TOJICTOCTCHIbIE
TPYGKH C BUYTPEHHIM AHAMETPOM, 6nu3KHM K pa3mepam 3Tafjo-
ua. TIpi 3TOM HY)KHO YUUTHLIBATH, UTO MIPOC HAMECT KOO HULHENT
TEPMIYECKOTO paclilpenis nopsika 150 - 10-7epad—'. Bosmo-
JKeH 1 TaKkoll BapiuaHT, NpH KOTOPOM ncnsityembiii o6pasen Gyrer
OMEIAThes B MIPOCHBIT 3TN0, H3TOTOBJEHNGI B BHAE LI
Apa, MpQCBEpaEHHOro no ock. B sTOM Ccnyuae Sranon Gyaer cay:
SKHTb HE TOJILKO MOKA3aTeaeM TeMMepatypbl, HO i €nocodcTBOBATh
paBHOMepHOMY Harpesy ofpasua, uTo, Kak NOKa3blPaeT MPaKTHKa,
BeCLMa BA)KHO, HO WTO HE BCEFa MOMET XOpOlO CCYUIECTBAATLCT
B Tex npuGOpax., rAe 3TanoH i 06pasel HaTpesaloTci B pasjlu-
HbIX KBapLEBbIX TPYOKax.
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Takas 1OMOHUALNS, 1A Maul BT MOMET 6LITL 0COGCHIO
NOIG3LOI NPt HCCAEAOBAININ KCPAMUUCCKHX 1 CTEKAHHLIX 00+
pasuoB, a TaKie Npil peilcn BOnpoca 00 yBeJujuensil CKopo-
creil narpesa.

Yo6HbIM Aasi paGoTst B 3aBOACKNX YCJIOBHUSAX SBISIETCS ynpo
lueHpbll, TAaK  HasbiBaeMblil NPOH3BOACTBENNbIT  JUIATOMETD
(pue. 14). B pepTuKajibHoil neui HaXoMITes oGpasel poN3BoNib-
Hoii  popMBl, CONPHKAcalo-
pusiica ¢ KBapuepuiM £Tep-
wuem 5. dror  crepaent
CBOIM  BEPXHIM  KOHLOM
ymipaetcs B pbiuar 6, Ko-
TOpHLl MOCPEACTBOM HHTH 7.
nepeityToii uepes onox 8.
coemtuen ¢ npysunoit 9.
K Gnoky & HEnoaBHKHO
npsKperien  KOHTAKTHbI
aozotouek /0 Tlpi conni
KOCHOBCHIH  MOJOTOUKA €
kotraktoM [ ropur 3neK-
TpHuecKas aMnouka, npu
conpHKOCHOBEHI ke C
kotrakrom 11 3oHNT 3JeK:
TpHUECKHil 3BOHOK.

Pacwmupenie  ofpasua
npi narpesai, Nepeaaio
uleecsi wepe3  KBapuesblii
cTepikeib, B 1TOTE  1A€T

3 " . 3aMbiKaHie Uer NCKTPH-
Puc 14 TIpon3soacTeCcHbIT ANIATOMETD: P u [Ipoi
1 — sneKkTphucckas fedb NOAACPMKHBAE- weckoit jamnouki. Tponad
smas croiikoii, 2 — ctolika, 3 — uGA- KPHTHUCCKYIO TOUKY, obipa-
ctaska, 4 —Eocl)uaeu, 5 —;&uapuoauii 3el HaulHaeT OXJaXKAaTb"
cTepakelib, — puwar, — HiTh. 4 e .
8§ — Gnok, 9 — npyxikka, 10 — xou- e, .IT() B _Wrore A2eT 3a
TaRTHLI MONOTOK, 11— miponerp MblKalle HCMi_SJCKTPHIE
12 — curnaatnpe aasuoury, I, 1T —kou- cKoro 3pouka. [Tocnie okon-
TaKThl YaHHia npeBpauJ.emm oﬁpa-
3Cl BHOBL paciuHpsercs, H
cliopa 3axiraeTcss dJekrpiueckas namnouka. [pu oxaaxpenun
KONTAKTBLI Tull npeasapuTeNbio nepexkoualores, 1 o iacrynane-
HIIL npeBpawenis onsITb CHTHAMH3HPYET 3RONOK, PQI‘I[CTDIIPVIO'
wast uacTb AAHHOro AHJATOMETPa H3oGpawena na puc. 15.

‘Yacto HaA pbluarom 1 yCTaHaBNHBAIOT HILAHKATOP, NOoKa3ht-
BalOLHiT 113MeleHHe AJHHbI HCNIBITYeMOro ut’)pasua npi  narpese
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1t oxnaxaenun. TTomiimo 3toro, imeerca emie npucnocoGrenic,,
[103BOJISIIONICE C COOTBETCTBYIOILIM KOIPGHUHCHTCM  YMHOMKCIIIS
rpaduuecki 3aniCLIBaTh KPIBYIO paciusipents ofipasua B 3aBi:-
CHMOCTH OT BPEMEHI HJl, TOulieC, KPHBYIO Pa3HOCTH pacilnpeis
ofpasua 1 KBapla, uTto
copepuieHHo Heuslexio B
moGoM KBapLUEBOM AHAATO
Merpe.  DTOT  AHJIATOMETD
facT Menee TOUHbIE pe-
3yNLTATH, HEKEJ onHca-
Hblil paHee, HO lIMeeT Te
npenMyLesTsa, uto padora
Ha HEM MOMKET MNpOoH3eN-
JUITBCst nouTi 0e3  BCAKOro
1aGaIoICHIS H UTO AJS HE-
nbiTadus MOryT ObiThb TpH- -
MeneHs! ofpasibl  pasamu- P lla ]?erucrpypleﬂ}an -mc'r'b. npou3
wofi popubi.  Tocaemuee 1 _ puar, 2 — . — Gaox
NpeaAoccTaBasaeT GoJiblliie 4 — Gponsopas HuTb, 5 — mepo, 6 — ua'
BO3MOMCHOCTH H BO MHOTHX copoil MexaHuaM, 7 — HHmHKaTOP
cayuasx nO3BOJSIET BbINOJ-
HATb H3MEPEHMA C TOTOBLIMII H3ACJHAMH. Caenyer OTMETHTH npe-
IIMYLLECTBEHHOE TpHMeHeHHe 3Toro npufopa sl onpeleienitst
KPUTIUECKIX TOYEK CANMABOB If llauala HHTepBaja pasmsiruenus
cTekJsia.

B KBapLeBblX ANAATOMETPAX, B KOTOPBIX 1acTo NPOBOANTCS
paGota CO CTEKJIOM, ClIe10Balo Obl BRECTH TaKylo CHCTeMy CHF-
Hamu3aiui, 4To co3iano Oni onpejielieHHbie yaofictsa B pagote.

»

4. IPYTHE NPUBOPbI M METOAbI

Hapsy ¢ YnoMsHYrbiMH METOAAMil, CRELYeT OTMETHb eM-
KOCTHBII (W71 KOHJEHCATOPHBi1) METOA H3Mepeti Kod(piLLien
TOB TEPMIIYECKOro paciulipetus.

Mpest MeTofa 3aKJlouaercsi B CIEAYIOLIeM. Hcnbityembiit 06-
pasell, KOTOpBIil MOMET ObiTb BechMa Maf, YTO CMeLyeT OTHECTH
K MPEHMYHLECTBAM METOAd, BXOANT B KOHCTPYKLHIO KOHAEHCATOpa.
Tlpit marpesaniiK it paculipentin o6pasua H3MEHETCsT eMKOCTE
LOHIEHCATOpa, UTO I PErHCTpHpyeTcs COOTBETCTBYIOULEH JIeKTPH-
veckoli cxeMofi. .DTOT NPHHIMN H3MEPCHI KOI(P(PIHUHEHTOB TeP-
MIUECKOTO PACUIIPERIis HCNOMb3yeTes B yHuBepcanbHoli Tepwo-
MarUHTHON YCTAHOBKE 11a TEpEeMEHIONM TOKE, paspaboTanno
Cuporoii H. H. [22]. Tauupiit npi6op no3BosseT OCYLILECTBITb
O[{HOBpEMEHHOE H3MepeHie yaMeHeHHlt AAHEL o0pasua, ero 3ACK-
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. TPOCONPOTHBAGHNA, MATHITHON TNPOHHLAGMOCTH, a TaKue jaer
HO3MOXKIIOCTH BECTH HEMpPCpLIBHOE HaGJuojCHIe 33  NH3MeHEeHIeM
nonuoii neran rucrepesuca npu Harpese, oxnaielm n n3orep-
MIUEeCKOll BbLIEPIKKe,

OT"II!‘IIITCJIbH()l"l 0co0eHIOCTBIO Jlanuoii YCTaAHOBKIL sIBJSICTCS
npuMenenne jyis AIL1IATOMETPA eMKOCTHOro JATUHKA 11 nojivas
aABTOMATH3AILIA 3amici BCEX npoueccos.

Menbityemuiii  ofpasen nomemaercs 1 KBapuenoii Tpyfke,
YUHPAsiCh OAHUM KOHUOM B ee AHO, a APYFHM — B KBapuesbit
CTEpaeHb, Nepealowil 3nencHIle b o6pasua na HHAMKa-
TOp If Ha KOMEGHCATOPHBII AATUNK, UYBCTBHTEMbLHOCTH KOTOpOro
oGecneuilBaeT usmepeiie H3MeHennii AL o6pasua.

Buyrpi keapuesoro crepaus NIPOXO/IAT NpoBona Tepamonapel,
NOAKMIOUCHHDbI® K Ta/IbBAHOMETPY, ¢ MOMOLLbIO KOTOPOro 3anicmi-
BaeTca usmexeite TeMnepaTypsl ofpasua Bo Bpene,

Tlnactiner xonpencatoproro naTunka COG/LIHENLL ¢ I3MepH-
TEJIEN eMKoCTH, paboTalouliin Ha wactorax 600 :- 6000 ey.

Hast dorosanncn B Hactonmee BPEMST HCMOJIL3YETCA MHPOMET
Kypuakosa H. C. oo KOHCTPYKUIN — aBTOMAaTIIueCKHIT cano-
MHWYWH noTenwiionetp tina CII6 (12]. Buny caomuocti aa-
UBIT METOX MoAyuill noka Bechya MaJloe pacnpocrpanetie.

Meron xumkocrroro MHKPOMETPA OTAHYAGTCS BbICOKOH TOY-
HOCTbIO, HO BMeCTe C TeM ABANETCS CJOMKHDIM, Hupnkatop (xup-
KOCTHLII MHKDOMETD) nmeeT KOS(bHLIEHT yBenueHs 2 . 103 [4].

Mpencrapaser HHTEPeC junatomerp, caenannmii na Gase Bep-
TiKanbhoro onTimerpa. Best yeramopka (puc. 16) ssasercs coe-
ZHHEHIIeM BepTHKaJILHOro onmiserpa Tina UKB ¢ ofbiynpy
KBapuesbim annatomerpom [13]. B nannoii YCTaHOBKe npuBJaekalor
npocroTa npucnocoGaenis s ANIATOMETPHYECKIX  i3Mepenii
(puc. 17) wu Bbicokas IYBCTBHTE/ILHOCTL ONTHMETPA, 4TO n03BO-
JRIET TIDH ONDEAENEHHH  KPHTHUECKIX Touek OTMCHATL  Hauamo
TIPEBPAILEHHST He MeHee TOUHO, yen g OCBIMHBIX Riddepenuna-
ULIX - Runatomerpax. Kak Bumio s puc. 17, npucnocoGacie
COCTOMT 13 Kopryca [, mpiitmHOro mita 2, OKHa 3, pesbAopoii
BTYJKH 4, KBapueBoii TPYOKI & aauuol oxoso 180 wm u nnpu-
HOM 5 M 11 KBapuesoro crepxus 6 B tpy6ke nomeuiaercs ofi-
pasew 7 manodt 10 = 20 am

Tpydka ¢ obpasuom naxomirren s MU, Hanpsenile Ha 06-
MOTKe KOTOpOil MOMHO peryampopars ¢ MoMOWbIO Tpaucdiopya-
60
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TOpa JUIGO NOCNEROBATELHO BKAIOUENNOTO PeoCcTaTa. Temnepa-
TYPa (PHKCHPYETCA C NOMOILBIO TePMONapL.

%

55750 TR

Pue 17 TlpucnocoGne-

Puc 16, OGumwmit sug ANATOMETP:l Ha Hie 1as  AuaaToMeTpive-
Gase BEPTHKANbHOTO ONTHMETpPA CKHX H3Mmepeiti na on-

TIMeTpe

1 — xopnyc, 2 — npu-

JKUMHOIT BINT, 3 — OKHO,

4 — pesnGosast  BTY.Ka,

5 — kpapuesas TpyGKa,

6 — xeapueswii  crep-

Keib, 7 — obpasert.

IMpoaenanuuie na stom mpudope namepenus c oépaaua.;m n3
YrnepoaucToii  cTanu  jaam  Henjoxoe copnafesie (-3 %) ¢
HMEIOIHIIMICST JHTEPATYPHBIMIL JanHBIMIL J{UCTOMHCTBOM Aanoi
KOHCTPYKUMIT  Clle1yeT cuuTaTh Manayio Aauuy ofpasua, uto
GbiBaeT B psijle CiayyaeB ouenb LEHHO, Tem GoMee, uTo cospanie
PaBHOMEPHOTO TeMNepaTypHOro NoJst MOXET ObiTb OCYHICCTBACHO
BECbMa MPOCTO.

Boicokoli uyBCTBITENLHOCTBIO OTJIHUALTCS SJMEKTPHUECKHIT AH-
Jlatometp [24], y koToporo koddpiunest YMHCKEHIIS MOXKeT }61:1?'1)
Jopesies npusepro Ao 10% pas. Ha puc. 18 usoOpaxeno cxema-
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THuecKoe YCTPoiicTBo AanHoro npubopa. Pacumpeniie obpasua I
BuI3bIBAET ABIDKCHIE pRuara 5 ¢ (paaxKoM 6, N3rCTOBJCHILIM H3
Martepnasa, oGnajaioulero Goabloil  TenJoNnpoOBIAHOCTLIO. hbana
WOK 0, OTAANSIACL OT OJIHIINX BHTKOB 7u npu()mm\'aHCb K APYTHM

Puc. 18. Cxema 31@KTpHUCCKOTO AnaaTtoMeTpa.
1 — ncnwtyeMmmit  oGpasen, 2 — kpapuesan _TpyOKa,
3 — KpapueBsiii cTepaenb, 4 — An0 WLIMNAPA, § — ph
uar, 6 — ¢aaxok, 7 # § — BATKI MOCTHKa VHTCTOHA,
9 — akxkymyasTopHas Gatapes, 10 w /1 — 3epKaibHble
ranbBaHOMETPLL.

piTkaM 8 MOCTHKa YHTCTOHA, HaApyulaeT B HEM 3JeKTpHueckoe
paBHOBeCHe 1l CO3/1aeT HEOMIHAKOBLIE YCHAOBHA OXJaMAGHN st
yeThIpeX HArpeThiX MPOXOASIIMM OT aKKyMyasTopoii GaTapen
TOKOM HIIKEJieBbIX TPOBOJIOUEK, 33 KOTOPBIX COCTOMT [JaHHbiik
soctik. [IpH HapylieHHit PaBHOBECHs 3epkanblie rajbBaHOMETPa
J0 HawHACT OTKMOHATHLCS. 3epKadbHblil rajbBanomerp I/, coe-
JULHEHHBII! ¢ TepMonapoil, ropsaunil cnail KOTOPOK HaxoauTCst B
ofpaslie, 3amiCLBaeT I3MCHEHHE TCMIepaTyphbl, oTOpachiBas nyy
Ha sepkaaplie ranbsatomerpa [0. Takum oOpasom, Ha 3Kkpawe
fiyleT 3amucbiBATLCS KPHBAs B KOOP/HHATHBIX OCfiX pacumipe-
Hie — TeMmepaTtypa.

OGpasuut Aisi AanHoro mpiGopa H3rOTaBiNBAmiICL B BHAC
WHAKHAPOB AMIHOM 15 Mat 11 juraneTpom 5 atar.

Eule Gojee UYBCTBHTENbHLIM SIBJASETC ()OTOSMEKTPHUYCCKHA
annatomerp [25], KOTOPHHT MOKHO TDHMEHHTb AJisi  H3YUCHUS
npespaieHiii NPl HarpesaHiiln A0 5° B MHHYTY, OXMaKACHMNN 1O
0,5° B MHHYTY, @ TaKme JUisl M3YUCHisi H30TEPMIMECKiX npespa-
HIeHHit.

MHuauxaTopHasi uacTb AlJjaToMeTpa nokasawa na puc. 19.

CeeT OT HCTOUHIKa [, npoiljis uepes cobipaTeibHble JHH3B 2,
nonajiaer Ha NepBylo PeuleTKy 3. AepikaTeNn KOTopoil 7 ymnipaer-
csi B HCMLITyeMblil ofpasen 8. Paccrosiuiie Meu<Ly WITPHXAMH pe-
weTkit pasHo 0,4 . TIpofina quusy 6, ayun MONajaioT Ha BTO-
pvio pewerky 4 § 3atem ua ¢orosnement 5. Ilepen Hauanow
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OnbITA PelieTky $ yCTainaBiHBaloT TakuM o6pa3om, uToGbl CBET,
npolieAHil uepes wee, 3anepxunancs peuietkoit 4, paccrosuue
MEsLy HITPIXAMIE KOTOPOii PARNO KOHCTANTC YREJHUEHHOTO 130-
Gpaxeuus peierxi 4.

Mpu narpeBanun u y,um-
weinnt  o0pasua  pewerka 3
NOANNMETCS, Aponyckas cBeT
1a (pOTOSNEeMEHT, MO TOKY KO-

TOPOro 11 CyAaT 06 yAIHHC-
HIHH HCC Te1yeMoro ofbeKTa.

Jlns nsyueusss  H30TCPMI-
||ec1<|[1;<6]upeapalueuuﬁ Kanro-
pom [26] fet npeanoxen cae- ! -
Ayouwsii  aunatoserp. [pu- T ¥ C“f&iM;{%‘;f;‘fm""‘c"‘)m
60p HMEET aBTOMATIMECKYIO ! — ncrownnk cseta, 2 — coGHpa-
PericTPaLiio H3MEHEHHST JTH-  TCAbHLIC LMIH3b, 3 — neppas peuier-
o odpasua oo mpevern, Ha S5 L R B,
HEM MOWHO TaKMe BECTil on- 7.——‘ unnl:'raBKa pgmen(u (TOJIKE;TE.’!I:)‘
peaenenis npi GLICTPOM 13 — " hensiTyeni ofpasel.
MeHeli TeMnepaTypnl. |

Jast onpefesetiist Ko(ipuiienTa TePMIMECKOro pacliipeHiis
KepaMitKii B KiTepBase Temnepatyp or 20 ao 600°C & MXTH
M. MenjleneeBa CKOHCTPYHpOBaH KBApUEBDIT JULIATONSTD 1O
npuawmy konerpykunn Conomuna H. B. [27].

Sror npubop (puc. 20) cocTout 13 KBapueBok TpyOkn ¢ 3a-
[ASTHHBIM KONLOM, K KOTOPOMY CTaJibHORi MpY:KHHOii uepes Keap-
leBLIfl cTepskeHb MplukinMaeTcs obpasell.

YasuiHeHie CTepiKHs, BO3HHKAlOmlee Mpil PacLIHPeHiH HClibl-
Tyemoro oipasiia Mpi HarpesaHHu (Wi NOJ AABJCHHEA MPYmtil-
Hbl NPIl OKATHK ofpasiia), H3MEPsIETCs C NOMOUILIO MIKPOCKONa,
CHAGKEHIOTO OKYJIS(PHOI MHKPOMETPIUECKOit wkanoii. OTcuern!
JPOH3BOASTCS TOCPEACTBOM yKa3aTeas, NPeCTaBisIoULero coGoit
PaMOUKy C BOJOCKOM, DACTOJIO/KEHHLIN MEPNCHMIKYIIPHO K oc
HCIIBITYeMOro 06pasiia. PaMouka yKpenjeHa Ha KrapiesoM crep-
wue. IKBapuesas TpyGka ¢ o6pasuOM HAXOLHTCS B MEdH, B KOTO-
pylo ANf PaBHOMEPHOrO Harpesa BCTaBaeH MeAHbHT  LHAHHAD.
Temneparypa HamepsieTcs TepMonapoii ¢ rajibBaHOMETPOM. Ha-
rpes BedyT €O CKOPOCTHIO 3—4° p MHHYTY If 3aMepbi NPOH3BOAAT
He pexke uem uepes 2—3° a B KPHTIUECKHX TOUKAX -— Henpe-
PBIBHO. _

Jlauuuiit AiAaToOMETP MO3BONSET BECTH padory ¢ mgﬁhn\m
TBepAbIMH 06pasitanmi. TOUHOCTh METOMA 33BHCHT OT ONTHKH H
TOUHOCTH PErIICTPALIil TeMnepaTypsl; TO i jApyroe rnpi JLaHHOi
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KOHCTPYKIfNl B MPELH3HOHNLIX HCCAGAOBANIAX MOKET ObiTh BB
\osnelio ¢ Gonblioit TounoeTbio: K nefoctatkan npnGopa ciiefyer
OTHECTH 1ajuiie TPIDKIMAIOULEro ycTpoiicTsa.

A

’

Pic 20 CxeMa KBapuenoro AiiIaToMeTpa:
a — T170JHast CXeMa  YCTanoBKi, 6 — BuI
cBepXy Ha  raasubie  feTasiu  npnsepa
1 — ropH3oHTANBUASL 3ACKTPHYCCKAs neub,
2 — xpapuesas TpyOKa C 3andsiiiibiM KoW-
uoM, 3 — 3amum, 4 — CTOA MHKpOCKoua,
5 — ncnuiTyeMmpit  oGpaseu, 6 — ynpyias
cTanphan MpYXHUHA, 7 — Kpapuesmit cTep-
AHelb, 8 — MeTajaauueciii KOJINavokK,
9 — MUKPOCKON C OKY/SpPHONl MIKPOMETpH-
weckoil mkanofl, 10 — nerkas MeTajniuc-
ckan paMouka, 11 — skpau, J2 — Tepmo-
napa, I3 — ranbBaHOMeTp. ¢

5. 3AKJIOUEHHE

OnicaKtbe B CTaThe NpHOOPL! NO3BOJSIOT BLIMOMHATL fi3Mepe-
unsl KOS(QULUIHEHTa TEPMHUECKOTO pacilipenis a.nempoeaxy\'rm-
BLIX MATEPIANOB B IINPOKIX TENMEPATYpILIX nHTepBaANax, Mpt
pasmtuHLiX CKOPOCTSIX Harpepa, ¢ Pasiuuiofi uyBCTBUTEALIOCTBIO
11 TOMHOCTBIO.

Tlo nalieMy MHEHHIO, HMENHO B aBcoMIoTON cnocole Cnefyer
MCKATb pelleHus 3ajawi of IKCMPECCHbIX MeTo/ax H3MepCHIs
TepMiteckix  Kod(QUUICHTOB  PACUIPERNs  JIeKTPOBAKYYMHLIY
MaTEpHasioB ¢ JIOCTATOMHON Al HHX TOUHOCTBIO, KOTOpas JIGHKHT
1 npegenax -+2—3-10-7 epad -1
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OanaKo HYKHO Cpasy Ne CKasath, utd naanupe ocobeniio-
creil Ha KpHBOl narpesais (pasmsruenus y crexsia, Tipespaie-
uus y craj, koapa H T. A.) BHOCHT COOTBETCTBYIOLLHE Orpanii-
WeHMA B NPHMEHEHNE SKCMPECCHLIX METOLOB. Kak ye yKasbina-
710Ch, Ouelb IKeNaTeAbHBIN SBISETCT HaJiHule cHrianuzauun o
jlauase npespaiieHls.

Toutible NpHEOPLI, OCHOBAHHLIC Ha aBCoNIOTHOM crnocole ii3me-
peniiT, HEODXOMHNLI, 113 Hanl B3rasA, B ka0l JabopaTopuH, He-
3aBHCIMO OT TOTO, KAKHM CHOCOGOM  BEAyTCH HCMbITAHHST HJH
HCCIeNOBaHHS. AHANH3 CYIECTBYIOUHX METO/OB i YCTaHOBOK AJIH
uamepennst Koa(puuuenTos JMHEiHOr0 paclUupeHHs MaTepHajloB
MOATBEPIKAART HACTOATEALHYIO 11e1eco06pa3HOCTh  OpraHH3ali
NPOMEILIIERHOTO  BBIMYCKA uAaToMeTpHueckux npHGopos  Ha
ocHoBe pa3paboTKH ONTHMANLHOH KOHCTPYKUHH CTaHAAPTHOrO
JusaToMerpa.
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Mux.' BOTKOBA B. K

PA3PABOTKA BOJIb®PAMO-BAPHEBOIO TEPMOKATOIA
OJg NTPHEMHbBIX TPYBOK

(Joxaan, NpoYHTAHHLIA Ha KOneEPCHUMK N0 KANHAARPHBIM
BoabdpamMo-GapuesbiM KRTOAAM, cocrossueiica 8 HHH MPTII
29—30 mapra 1955 roaa).

C ueablo MOBBLINICHHS JIONTOBCUHOCTH INPHEMHbLIX TPYOOK, B
[ACTHOCTH BLICOKOBOJLTHBIX 1pyOok, B .aabopatopmi HHWH pas-
pabatbiBaeTcsl BOMb(PANO-GAPHEBEI TEPMOKATOL, nprMeHsieMu{t
B 3JIEKTPOIUBIX NPOKEKTOPAX MPHeMHbIX TPYOOK.

YenoBus paGoThi TEPMOKATONA B YKA3aHHBIX TPYOKaX Tsixe-
Jsivie. [Toarody B mpoeKuuonHoit mpremuoii TpyOke tina 23JIK4B
OKCHAHDIT KaTOjL He paGoTaer 1 HeCKOJIbKHX 4acoB, a KaToA M3
TOpHpOBaHHOro Boib(ppama paGoraer okoio 40 «. B 1pybKax
tuna 18JIKGB oxcuaubit xatox paGoraer okono | 000 «

He ycrynas no CBOHM 3MHCCHOHHBLIM CBOHCTBAM OKCHALOMY
KaTofly, BoJb()pamo-GapieBbllii TEPMOKATOA AOMAKEH OGecneunTs
COOTBCTCTBYIOILYIO KPYTH3HY MOAYJAUMOHHON  XapaKTepHCTHKH
IipH 3aaHHON KONCTPYKLIH NPOXEKTopa I 06j1ajaTh CTOHKOCTbIO
K HOHHoli GoMBAp/UIPOBKE, TAK KaK aHOANOE HANpPmKeHHe B Tpyd-
kax nocturaer 60—75 ke MouHocTh Hakasa 7YepMokarosa He
somkna mnpeBbiaTh 6 87. C noBepxHOCTH KaTOA He JIOJNKHO
HCHAPATLCS 3HAUHTE/bHOE KOJMHYECTBO OapHs M Kakoro-imGo
APYroro mMetaana Bo 13Gexcane HapylleHHs HeoOXOAHMOI H30Ms-
LHIL MEX/ly 3JIeKTPOZAMII H TpPCAOTBPAILEHHS MOABJEHNA XOJ0L-
1t0ff SMHCCHH C 3JIEKTPOJOB.

Bbiio pa3paBoTaHo H HCMBITAHO HECKOMbKO KOHCTPYKUMf Ka-
TOZOB TOPUEBOTO THMa ¢ Madoil paboueli nosepXHocThio. Haubo-
Jiee yhauHoll OKasanachb KOHCTPYKIsl KaTona, NpeNCTaBlCHHAsN
na puc. 1.

KaTof COCTOHT 113 MOJMGIEHOBOIO KOANAUKA 1 MONNGAEH(BOK
ruab3bl. KOAMauoK i riab3a mTaMnyloTes H3 MOJNGAEHOBOH JIeH-
16t TosHnoi 0,1 i, B KOANAuoK 3anpeccoBbiBaeTCA BOAb(pa-
MOBEI nOpomoK Mapky BU, mpeABapHTElbHO BOCCTAHOBJCHHBIH
® BOAOPOAE H CMeLaHHbii ¢ HeGOJbIUUM KOJHYECTBOM CBASYIO®
1ero BellecTsa.
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Hns nylumero cuemsiennsi Kojnauka ¢ BoJL()PaMOBOiT ry6kofi,
kotopasi ofpasyercs B pesyJbTaTe 3anPecCOBKH TNOPOLIKA i ero
criekamnst  npH  BBICOKOI  TeMmepatype,
BUYTPEHHAS ~ MOBEPXNOCTb  KoJnauka
npeABapHTENIBHO  TaKxe MNOKpLIBaeTcs
TOUKHM CJIOeM  BOJI()PAMOBOro mnopo-
ka. OH_npinekaercss K Konanauky npi
BBICOKO  Temneparype. Bousb(panopas
ry6ka  npeccyetcs  npH  aasJehsi
4000 wefcm®. TemnepaTypa cnmekauug
ry0ki B BOAOPOAHCH NeuH npumMepyo
pasna 1300°C. TemnepaTypa Boxopon-
Hoit meun MOANHMAeICST MEIJIEHHO, B Te-
uenne 2,5 «. dtum npepoTspauaercs o6
pasoBatiie TPEIH KO JIHHUH CONpHKOC-
noBenHst MonnGleHa ¢ 3anpeccoBKoil.
Taxoit pexxHs H3roTOBjIGHHST BOJIB(pa-
Puc. 1. Komerpykuus MOBoOil ryGkm ofecneunBaer ee mnopuc-
soavpparo - Gapuesoro  tocTb, paBHyio 20—30%. Tlpu Goabuieit
1 _Moﬂﬁaﬁamﬁ xon  MOpHCTOCTH nabniofaercst CibHOE Hena
nawok, 2 — poawppaso  Peiliie Gapus. B atom cayuae Tpymuo
Ban ryGka, 3 — Tabner- OCYILIECTBHTL HAAEKNYIO H3OJSLHIO MEX-
KA yraekicioro Gapus.  ny  snekTpomaMu M KaTomoM. Celiuac
4“‘“"""5‘;:““" M HeCaIeAyIOTC KAaTOALL € BOMbGPaMOBBIMIL

) ryGKamil, HMEIOUWHMI [IOPHCTOCTh Metib-
we 20%.

AKTHBHBIM BCLIECTBOM KaToja SIBISIETCSl CIPECCOBaHHas noud
JasnenneM okono 2000 xefcau® Tabserka yraekucjoro Gapisi,
KOTOpEIl NPe/BAPUTEILHO CMEIBaeTCsl ¢ HeGOJbIIIM KOJIHUeCT-
BOM CBS3YIOLIEro BelecTBa.

Hcnonb3oBakne cnpeccoBatHOil TaGjeTKl, Ha Haw B3TJSIA,
GPeANouTHTeNbHEE NPOCTOi 3achinki KapOonara Gapus, Tak Kak
B MEPBOM cjAyuae Hcmapenie Gapust it oKHCH OapHsi NPOHCXOMNT
3HaulTeabHO MejvienHee. Bec TaGuierkn KapGouarta Gapus npué-
LISHTENLHO DaBeH 3 Me.

O6paGoTka KaTofa Ha OTKAYHOM MOCTY 3akJjiovaercss B o6es-
ra;(HBaHHI KepHa Katona 1 TabjeTkn kapGoHaTa Gapus, a TaKKe
B aKTHBHPOBaHHH KaToAa. Bo mpemst ofearaycupauus xaroaa fpl
Temneparype npumepro 1 100°C npomcxoaut pasnoensie Kap-
‘Gonata no oxuci. TIpit 3Tom Bakyym B CHCTeMe AOMKEH GbiTh He
xyme 10-5 ma pr. cr. Tlpouece oBesramusanus peryjupyercss B
COOTBETCTBHIL C H3MeHeHHeM Bakyyma. [Ipu nocrenyiomem akTi-
BHPOBAHHK KaTOAa MeTajiuucckuii Gapuil, KOTOPhil BblAGHAETCS
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D pesyJibTaTte peakuil BoccTaloBaens okucH Gapust, anddynau-
pyer uepes nopsi BOJIL(ppamMOBOil ry0Kir i pacnojaraercs Ha ee
11I0BEPXHOCTI! MOHOATOMIIBIM CloeM., DTOT Npolcce  NpoHEXoLT
npit temneparype I 250—1300°C. Bakyym B cucrene npn sTow
nonxen Oty ne xyxe 5-10 ~8au pr. cr. Tlpouece akTHBHPOBAHILA
TAKXKE PCryJIPYETcs B COOTBETCTBHII C BAKYYMOM.

Tpu oGpaGorke Boxb(pamo-GapieBoro TepmMoKaTona iua oi-
KAUHOM MOCTY BbIJICJSIETCS 31AUHTENbIOE KOMHYECTBO ra3a, KOTo-
poiil YACTHYHO MOZKET aAcopGIPOBATLES XOJMOLIBIMI JNCKTPOAANI]
1POXKEKTOPA.,

Konetpykitis npoxexropa npuemMubix TpyGok le No3pojsier B
LOCTATOuHOI cTeneny nporperh madparmy Mepsoro  3aekTposa
(MopynaTopa) Tokamu BuICOKOH uacrornl. [Tostomy monoamirens-
Hoe ofesraxcisanie aHa(pparmbl NPOH3BOAHTCS HArpeBaHiem ee
anexrpoiioit 6oMOapANPOBKOL, UTO HaKnanpBaeT cBoit oTneua-
TOK Ha XOJL aKTHBHPOBallis KaTofa B TpyGKax.

Uepes 2—3 mun nocae TOro, Kak Temmeparypa Karoia Jose-
nena no 1 250°C, Ha MOAYJSITOP MOAAIOTCS NOCTENEHHO l1apacTalo-
UIHC TIO AMIIMTYAC HMOYALCHl HANPSUKEHHST (ANHTEABHOCTL HAM-
nyabca 3 cex, MINTCALHOCTL May3bl MeXAy HMAy.bcasmu 7 cex).
Ammanty/la nMmnyascoB nsmensiercst uepes 10 ¢ or + 10 10
4100 6. [pi 3ToM "NPOHCXOANT AOMOJHHTENbHOE aKTHBHPOBA-
1He KaToAa I ofesraxiusanne agaQparmbl MOLYAS1OPA, HA KOTO-

‘poit paccelBaetest moutHocth o 10--12 gr.

IMocsie ornafikn TPyGOK ¢ mMoOCTa MNPON3BOMNTCS TPENHPOBK2
TepmokaTofa ¢ oTGOPOM anoIHOrO TOKAa, KOTOpas 3aKilouaercs
B 5-MHHYTHOM Nporpese KaToaa NpH NOBbILIEHHOH Temneparype
(npubansutenntio 1 150°C) n Tpemuposke Katoaa c otGopov
auomioro Toxka. PaGouasi remnepatypa kartoza pasna 1000—
1 050° C.

Katoasl BuiGpaHiofl KOHCTPYKLHIT HCHLITHIBAMICH B 3KCIEPH-
MCHTA/ILULIX AHOAAX (KOUCTPYKUNS HX TOAKAECTHCHHA KATOAHBIM
CHCTEMaM NPOKCKTOPOB MPHUCMULIX. TPYGOK) H B HECKOALKNX TH-
nax NpHemMHBIX TPYOOK,

B nepsom cayuae ucnbuiTalilie APOBOAIJIOCH C NOCTOSHIHBIM OT-
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Gopom Toka nopsigka 0,5 afca® Cpepusin AOATOBEYHOCTL TaKHX
KaTofoB Heunensach | 500 «.

JlaMnul BIXOAMNIE 113 CTPOSl, KaK Mpapino, i3-3a neperopa-
nnst noporpenaresneii. M3 30 anonos, nocrasiennviX Ha lcnbTanie
ua cpok cayxOut, 12 npopaGorai oxkoso 900 « i Gbinu CuATL C
HCMBITANNST 13-33 neperopauis nojorpesareseii, 18 nuogos npo-
paGoTanit okono | 500 « Gea cywiecTBennniX H3MeHeHiii napaser-
poB 1 Takke ObMIH CHATbI C HCMBITAHNS H3-33  IIEPEropamitst
nojorpesareneii.

Ha puc. 2 noxasana sasucumocTs ToKa Katopa oT nanpse-

s anoja, Ha pHc. 3 — 3aBHCHMOCTb TOKA KATOAAQ OT BPeMEHH

HCHABITAHMNSI HA JIOATOBEUHOCT]

) npi HEeGOMBLIIOM MOJNOMKHTEb-

J0 T RNES HOM  LANPSIKENHH  alofia
: (+10 #).

B nMmnyascuom  permme
npit uwacrore 50 ey u am-
TCALHOCTIE  MMMYJbCA  NOPSIA-
ka 20 mKcex mnplMcepHo B

TaKHX KC JUIOAAX € Karoja
/ VaB40CL CHHMATL TOK To-

psaka 50 afcm?. Mamepennit
¢ Goabliy orGopon TOKa He
APOHIBOAIIOCh.

Hcnbrianne  Bonbgpamo-
HapHCBLIX TEPMOKATOAOR B pu-
aALHBLIX YCIIOBHAX 3IKCMNyaTa-
Wi{H NPOBOAMJOCH B BbHICOKO-
BOJIbTHBIX ~ TPYOKax  Tina

20 40 60 80 23JIK4B 11 18JIKGB. B 1py6i-
Horppwcenve awoda. 8 gax THna 23JIK4B  xatoawt
HCOBITHIBRJNCL B TeueHiie
Puc 2 3asucuvocts Toka xatofia of 90— 9250 « npu pabouem Ha-
Hanpskeilin  aloaa unas 4 3K3eMnaa-
OB ANOROS. npsukennun anoaa 60 k8 n vo-
ke ayua 300 wmxa.

DMHCCHOHHAS CMOCOGHOCTL KATOAA TNPH 3aflaHHbIX KOHCTPYK-
LU § B3AHMHOM DACMOMOIKCHHIL SMCKTPOJIOB _XapaKTCpH3yeTcs
KPYTH3HOH MOAYMsNOHUOI  XapakTepueTiki. [Tostomy npu nc-
TbITAHIN KAaTOJ0B & TPYOKAaX HA JONFOBCUHOCTHL MEPIIOLIUEcK:
CHHMAJNCL MORYJSILMOHHBIC XapAaKTEPHCTHKI (TOK JNywa  KaK
(DYHKIHS YIPABASIOWIEro HAUPSIKEHHs) .

Ha puc 4 nokasansl Kpisble, H306paskalouisie  3aBHCHMOCTH
YNPaBJIOWEro  HANDSIKEHMsSl OT BPeMEeHH TpH  TOKe Jiyua

70

! g,

S

)
3..
S

ks
¢

&

3

Declassified in Part - Sanitized Copy Approved for Release

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

1000 ska. Veenenosaise 3aBHCHMOCTH 3SMHCCHH KaToga OT no-
BOYXKHUTCNLIOrO HaNPsiKeHHs Ha MO1yJiITOpe B npouccce H B Kolle

3N

Y

No36

=t

(Mo~

&~

Tox xamooa , Ma
L=+

~N

0 200 400 600 3800 1000 1200 1400 7600
Bpemp, 4

Puc. 3 3asucuMOCTb TOKa KaToda OT  BpuMeHN
HCNEITAHIA Na JAQATOBCHHOCTL Aaf 4 3K3eMnaspos
ZHOMOB.

verslTaHiA OfHON H3 TPYGOK MOKA3ajo, uTO MapaMeTpnl Karoaa
50 BpeMfl HCMLITAHHS He YXy/IUaloTcs.

B npuemueix  Tpydrax
Tina 18JTK6B Bsosbppano-
dapneume KaTolbl HCOnI-
ThIBaJIICh Ha  AONrOBeu-
HOCTb npi  paboucht Ha-
Apskettit anona 15 w8 1
Toke Jyua 100 mra. Karo-

< 40 80 120 160 200 240
Abl B Takix TpyOKax pado- Bpewa, 4
raan 2000 « Ges cyuect-

. - , Puc 4 3aBiicMOCTL  ynpaBasioluero na-
BEHNILIX M3MEHEHHl Mapd-  ;puwenusn or mpeMewin  HCMbTANUS HA
smerpos. Ha puc. 5 npea  acarosewnocTs Aas 2 3K3eMnaapos TpyGOKk

P P P Tuna 23J1K4B Tok ayya pasen 1000 axa.
CTaBJAGHO W3MEHelHe yn-

PaBASIOWEro HanpskeHHs npu Toke nyua 130 Mxa B oaHoll U3
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TpyGox BO BpEMst MCTbITANIA HA 7O/IrOBENNOCTD, A 1A puc. 6 —
JEEMenele  MOLYASILHONIBIX XapaKTeplCTHK STOil TpyOKiL, noay-
YelHLIX HA PA3IUHGIX CTAANAX HCOLITAIIL. .

|

&
Q

[/

S
IS

AHEEHUE |
N
S

Ynpabnerowee
Hanps
)

o 200 400 €00 00 7000 17200 1200 1800 7590 2000
Boema, 4

Puc. 5. 3apuciMOcThb ynpapasiouero nanpsikenis TPYGKH THNA
I87TKGD (N 460) oT BpeMeCHU HCABITAHNT Ha N0ATOBCUHOCTD.
Tox nyua pasen 130 aka.

Hs SK(:ﬂe[)llMeHTa.ﬂbelX JIaHlBIX ClICYeT, uTo paBpﬂGOTﬂlllll»ll"l
KaToj, OTBREUaeT BCCM Bhl\Jleﬂepe‘IIlCJKGIIIIbIM T[)QGOBGI[I!S'I.\L

[IpeiMyuecTRO  HCNONL30BA-

%0 s BoMb(ppamo-Gapnesoro  Tep-
20 MOKAaTofa B  BBICOKOBOJILTUBIX
npHeMHbIX  TPYOKax — OUEBIANO.

! Ojnaxko uapsfy c ABHbIMI TIpe-

5
S

HMYIHIECTBAMI B OTHOMIGHHN
JOArOBENIOCTH  paspaboTaHHlil
Rosb(ppano-Haphesblii TepMoKa-
TO HMEeT " CyluecTBeillible He-
pocTaTKH, Kotopuie, Ha 1al
_ B3, 3aKMOuAOTCs B Caely-
foleM:

a) mautenbnas  00paboTKa
20 p KaToja 1a OTKaunoM nocTy;

% 6) mepocTaTOUNbI CpoK

cnyxGsl MojiorpeBarenei;

0.0 20 30 40 ya AOTP ;
Ynpobrasowsee nanoexcenve, B) Gompluas, no CPABHEHNIO
Puc. 6. M ¢ OKCHAHBIM KaToJOM, MOMIHOCTDL
ne. A 3MeHenne  MOAYAfilioH- -
WOfl XapaKTepHCTHKH TPYOKH THMA Hakaja, uTO Meuiaer MCnonab
18JTKGD. (Mo 460) Bo Epews we-  30BaTh Aaini Karoa B mepe-

nulTams H 0J1 .

] — npn 0 ,a 3 _mnlf;,':o?& ,  AQIOLUIX TCJEBH3JNOHHBIX TpYOG-
3 — npu 1032 4, 4 — npu 15204, Kax, B KOTOpbIX MOILLIOCTb  Ha-

5 — mpn 1950 «. Kana KaToja OrpatHueHa;

[

Tox nywa, MKQ

o
o

40
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r) sHauHTeJblOE HCMapenue Gapis ¢ NOBEPXHOCTH  KATONA
BO BpeMsT paGoThl.

Ilpu paspaborke BoJb(pamo-GapHeBblx TEPMOKATO/I0B B nep-
ByIO Ouepellb CAefyer o6paTiTh BlNMANKe HA CHILKEHie MOIHOC-
TH HaKa/la [0 NPHEMJIEMbIX BEAHUM TPH COXpaHeH!H BCeX NpouuX
npenMyLiecTs posb(ppamo-GapHesoro KaToAa. DTO MO3BOJHT C
YCTIexOM ApHMENHTh HOBBIH KaTOA B NEpe/ialoulix TEEeB3MONHBIX
Tpy6Kax.

KpoMe TOro, HEOGXOANMO OPraHH3OBATL MPOMbIILIEHIIOE npo-
J13BOJICTBO TOHKHX MOJHOMIHOBEIX TPYSOK HEGOJLILINX AHAMETPOS,
KOTOpHIE HEOGXOMHMB! ISl HSTOTOBJIEHHS KATOAOR AANHOIO THOE.
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AKAJEMHUS HAYK TAAXHKCKOM CCP.
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AKAJEMUAHW PAHXOHU PCC TOYHUKHUCTOH

BIOJJIETEHHU

OBCEPBATOPUSIN ACTPOHOMMUSU CTAJIMHOBOM
Ne 21

HAWPUETH AKALEM ‘PPCC TOYUKHUCTOH
C
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AKALDEMHYI HAVK TAOXMKCKOWM CCP

B. H. HBAHHKOB

O METOJAX $OTOTPA®UYECKOH ®OTOMETPUM
METEOPOB

BBEAEHHWE

B }O 'n J] E T E H b 3 Onpegenenye Gaecka MeTEOPOB NPEACTAB/NET HHTEPEC KAK JAS BLIAC-

) g S A o leHHss NpPHPOJABI, KOCMHYECKOI POJHM H OUEHKH MAacC METEeOPHHX HACTHL,
CTA‘H”HABAHC‘KOM ACTPOHOMUYECKOH ] TaK H mg gonyqe}mﬂ Hel(o‘l’ophg( napaMeTpoB COCTOSHHS B?apxlmx CIOEB
O B CEPBATOPHUU atMocteprl. B HacTosilee BpeMs OCHOBHBIMH fIBJAIOTCH 1BAa METOHA ONpe-
JeseHust 3BE3AHBIX BEJHYHH MeTeopoB: BH3yaJibHHI M (ororpaduuecknii.
Ne 21 I'[epsmji cnoco6, npH OueBHUIHOIL npocToTe H AOCTYMHOCTH, HMEET CyIUecT-

= BEeHHHIl HeNOCTATOK, 3aK/IOHAIOIMIICT B TOM, UTO HEH3BECTHO, NOJYyuaeM
MM MBI CPENHEe MaKCHMAJbHOE WJM Kakoe-1HGO HHOe 3HaueHue 6jecka
MeteopoB [1]. dororpaduueckuiil e MeTOA MO3BOJAET NPOCAEAHTH H3ME-
HeHue 6JsiecKa npH ABMXKEHHH MeTeopa B armocdepe 3eMau W KOCTATOUHO
HAZIeXHO ONpeJeNuTh ero HHTErpajabHOe 3HaueHle,

B sazauy nameii paGoThl BXOZHT aHANH3 UMEIOLMXCS COCOGOB (OTO~
rpaguueckoil QoToMeTpun O6LWEro CBEYEHHsT METEOPOB, T. €, CBEYEHHs
00yC/IOBJCHHOTO KAK HHTEHCHBHBIM HCMIAapeHHEM MeTeopa, TaK M HOHH30-
BAHHLIMH aTOMaMHM Hcnapusuierocs semectsa. OTAegqHTh OJHO CBeueHue
OT APYTOrO Upe3BBIYAIHO TPYIHO.

Jleno B TOM, UTO M306paKeHHsT METEOPOB HAa HeraTHBe PUCYIOTCs abep-
PauMOHHEIMH maTHaMH H3oGpaxenus Toukn [2[. Cuumku CrannnaGaackoit
acTpoHOMHUeCKOlT 06CepBATOPHH MOKA3HIBAIOT, YTO B 3aBHCHMOCTH OT HH-
TEHCHBIIOCTH CBEUYEHHS, PAChHpefe/eHHs SHEepTHH B aGeppalHOHHOM NATHE
M306paXceHUS TOUKH, PAacCeHBAIOUIEii CnOCOGHOCTH (POTOCAON M OT HANpPaB-
JIeHHs1 ABHIKEHHMS TATHA MOTYT 00pasoBaThCsl ,pacluenj&HHbe CAelH U
cnennt CO ,canabbiM CBEUEHHEM" OKPYIKAIOIIMM OCHOBHOII KaHan MeTeopa,
KOTOPOE MOMHO NPUHSATH 3@ CBEUEHHE HOHH30BAHHOTO rasa MOCJ/e IPOJaETa
meteopa [3]. McTHHHOe cBeueHue HOHH3OBAHHOTO rasa MOXHO OGHAPYXHTH
TOJBLKO B MEpephiBaX caela MeTeopa, KOTrAa OOBEKTHB OB NONHOCTHIO
3aKpHIT JONACTLIO OGTIOpPATOpPA.

- OcHoBul  hororpacduueckolt (oToMETpHH MeTeOpOoB GHIH 3aM0XKEHH
paboroii H. H. Cutiuckoit [4]. B eé pacnopsikenun umenoch 11 CHHMKOB
meteopos, noayuenusx M. M. Cuxopoit B 1906—1909 r.r. na Tamxent-
ckoii acTPOHOMHUeCKOll 06CepBATOPHH HENOABHKIIBIMH Kamepamu 6e3 06-

T — Tiopatopa. Besencrsue atoro H. H. Cbrrmlg(ﬁsr HE MOrJia TOYHO omnpeje-

4 TBO AKANLEMUUN HAYK TALMHKCKON CCp JUTH CKOPOCTH MeTeopoB., ONHTHEIM NyTEM OHa nokasana [4], uTo mpu

CTA ”1'9‘5”_“ Baa ; TpoMepax NOUYEpHEeHHs! CAELOB METEOPOB Ha OGbEKTHBHEIX MMKPO(DOTOMET-
‘ } pax Hawayuuye pe3yJabTaThl Aa8T KOMOGHHHPOBAHHHII METOJ MJOTHOCTH K

3
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WHPHHK, 3akJioualonysiica B TOM, UTO Weab MikpodoToneTpa BLOHpPaCTC
HECKOJIbKO lupe nauGosee MIMPOKOTO yuacTka cieaa Metcopa. Meronnka
u3MepeHuit cocrosaa B CAeRyIOWEM.

Uepes wiesb NPONYCKAACsd CA€A METEOPA H BeJach 3annch OTCUETOB
MuKpodoTOMeTpa. 3aTeM NP TAKHX MKE YCAOBHAX NPONYCKAAHCh CYTOU-
Hble CAefbl 3BE3JI, BEIGDAHHEIE TaKHM OGPA3OM, UTOGLI OTCUETH MHKpPO(O-
TOMETpa OT HAHGOJee WHTENCHBHLIX CJEOB NPEBOCXOAMAHN HANGOABUINIL
oTcult OT caea Mereopa. (POTOMETPHPOBABLIMIICA YUacTOK CJEAA 3BE3[bl
HAXOMHJCS OT MEHTPa NJACTIHKI 1a TaKOM Ke DAacCTOSHUM, 4YTO H COOT-
BETCTBYIOILHIl €My O MHTEHCHBHOCTH YYaCTOK CJIeAa METEOPa— MAs HCKJIO-
yeHns OWNGKy NMOJA. 3néaAb CPABICHHS BLIMICHBAJICL U3 Katagsora Lpe-
nepa (H. [.). dotorpadruecxue BeJHunHE 3BE3L CO CKJAONENHEM & nph-
BOAMJHCh K 3KBaTOpY mpuGaBaennem nonpaeku-+2,5 lg Cos & [4]%).

3atem CTpOMJIAach XapaKTepucTHueckas kpusas. 1o ocu opauHart oT-
K13 \LIBA/IHCH BE/IHUHHEL 3BE31, npuBeAEHKLIE K 3KBATOPY, a IO OCH aGcuuce—
oTcuéThl MEKpPOQOTOMETpA B Jorapudmuyeckoil mkage. ITo oTcuéraM MUKPO-
¢oToMeTpa OT c/Iefa MeTeopa, H3 XapPaKTEePHCTHUECKOIl KPUBOIl, HAXOAMIACh
apexTHBHAA T. €. HEHCNPABAEHHAs 34 PaA3HOCTL CKOPOCTEil ABHIKEHHS
no ¢otociolo u30Gpaxenuit Mereopa M 3B&3A, BeaHuuHa Merteopa. Ha
0CHOBE 3aKOHa B3aHMO3aMECTIMOCTI [Jsi OAMHAKOBEIX OTCYETOB MHXPOdO-
TOMETpa OT CJIENOB 3BE3NL i METeOpa BHOCHIACL TONpaBka K 3(hekTHB-
HOMl 3B&3xHON BeauuuHe MeTeopa no dopmyae:

My—=my— 2.5 IgV::i , Tar

my —3B83/Has BEAHUHHA MeTeopa,

my —3dpexTHBHAN 3BE3ANAT BEAUYHHA Megeopa,

V",. u Vi —auHeiinbie cxkopocTn nepeasHxeddss no ¢orocnolo n3obpa-
JKEHWIl MeTeopa M 3KBATOPHAJBHBIX 3BE3J.

_ He uMen HEnOCDEJCTBEHHBIX HCCARNOBANILL (oToaMyabCHI, HA KOTO-
poit 6bl1 noayuen nabalopareabHil Matepuas, H. H. Chitinekas na ocHoe
HMeBILIMXCA JHHEX NPHLIJIA K BHIBOAY O CNPABEAJHBOCTH TNPHMEHEHHOro
€i0 3aKOHA B33aHMO3aMECTHMOCTH NPI TPHBA3KE CICAOB METEOPOB K CYTOU-
HBIM CJeaaM 3BE3.

Biieck ueTHIPHAALATH MeTeOpOB ompeieaity Muamat u Foddaeiit [5].
Ha ueratuBax ¢ CYTOUHBLIMH caejaMH 3BE3J C/eAbl MeTeopoB 06GpabaTeIBa-
auce no Mertoay H. H. Curtunckoit [4], ¢ TeM oTauuneM, uTO BHUMTAJCS
¢on HeraTuBa. Ecau ororpadupoBane NponsBOAMAOCH ABHKYLIMMHCA 32
CYTOUHBIM JBHEHHEM He6a KaMmepaMmu, TO NPHBA3KA C/IENOB METEeOpOB
Kenanach K TOYEUHBIM H30OpasenuaM 38834, O paBeHCTBE 3KCIO3HLHIL
CYAHJH IO DABEHCTBY MOYEPHEHHIl B LEHTPE H306paxkeHHs1 3BE3JH H CJIeia
meteopa. Ha ToM ke copTe aMyJbCHH aBTOPaMu |[5] Gbl MOCTABJIEH OMBIT
Ha npeaMeT OGHAPYM(EHMS] OTK/IOHEHMS OT 3aKOHa B3AMMO3AMECTIMOCTH
ans BeIAepuex 3B83f B 90 Mun (MPUMEHsBIUASICS HA MPAKTHKE TPOIONIKH-
TENBHOCTb 3KCMO3MUHMM), CYTOUHBIX C/AEA0B 3B&3J W AAsl CACAOB 3BE3M
MOJIYYEHHBIX NPH CKOPOCTH JABHIKEHWII HX M300paxkeHuit mo (’pmocnoro‘

B 60 pas Gosbuieli, 4eM CKOPOCTL CYTOUHOrO ABHXKEHHs 3B&3f. Okasajnoch
YTO B33HMO3AMECTHMOCTb BHIMOAHsieTcss. OAHAKO 3TO 3akjIoUeHHe AJst 100
JKe COPTa 3MYJbCHH HE MOATBEPAWJIOCH MOCJAeAylowuMu pabotamu |6, 7]
Yunna [6] o6paboran 6 MeTEOpOB NMYTEM NPHBS3KH HX CAEAOB K To-
4eUHBIM H300paMeHHIM 3BE3A. [as yuéTa OTKAOHEHHII OT 3aKOHAa B3aHMO-
3aMECTHMOCTH OH HCMOAL30BA JAHHEIR 1A60PaTOPHLIX HCCICAOBAHHII 3MY b=
CHH, NPOH3BEJEHHHE JIIKOHCOM. ’ ¥

) athe [4] D- A 4aTKa: 3HAK Y NONPABKIL OTPHUATCALNDII,
B cratse [4] na crp. 185 tonymena oneuvatka n
B aelicTBnTeabUOCTH KE HCNOILIOLA, T . 1o creayer u3 Tabanunl 2 na
X ¢ NOROKHTEAbHBI. D
cleny: a6l

4
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Slkxun 7] npogoromerpuposan 37 MeTe0pos. Ha neraTiiBax ¢ Toueu-
JBIMIL H306DAMKEHUAME 3683/ C/EAb METEOPOB NMPUBASLIBAMHCD K CYTOHHBIM
caeaM 3BE3J, NOAYUYEHHBIX TEMH JKe KaMepaMH il 1a TOM e copre nna-
CTHHOK, HO nocie Habaiosenuil. Tak kak npuss3ka CleioB METeopOB Npo-
113BOMMAACH K YUACTKAM CAGLOB 3BE3A, PACNONONEHHLX B UEHTPE noJis,
To K GJecKky MeTeopos BHOCWJACh nonpaeka 3a omuOKy NOJs, H3YUEHHYIO
NO CyTOuHHM cAefam 3BE3A. Buecenn nonpasKH 3d ocaabaeHne CBETOBOTO
noTOKA 3B33N OGTIOPATOPOM M 33 HEBEIMOMHEHHE 3QKOHA B3AMMO3AMECTH-
MOCTH Ha OCHOBE MATepHana, COOGLIEHHOro YHIVIOM.

Oxono 170 MeTeopoB GHA0 06paboTaHo SKKHs H AD. [8] BH3yanblBIM
CpaBHEHHEM C/IeLOB METeopoB C 6AU3JIEHALMMH  CYTOUHBIMU  CIEAAME
3B83j HA MeraTiBe. YuHTHBAIOCH OcaabienHe CBETOBOrO MoToKa OT 3BE311
06TIOPATOPOM, TNONPaBKA 32 HECOGJIONEHHE 33KOHA B3aHMO38MECTHMOCTH
J1e BHOCHXACK. IlpuBeneHne 3BE3J NPOH3BOAM/OCH HE K SKBATOPY, 8 K CKIO-
HeHHIO UEHTPa TJAACTHHKH.

J1. A. Karacesum |9] Gua ompenenén Gaeck 11 METeopoB no METOAY
Curunckoii. [TpuBefenue 3BE3JL K 3KBATOPY NpOM3BOAN/IOCH 1O QOpMyAe
Am- 2.5 1g Cos 8, uto ownGouHo, 3 NMOMPaBKa K apdexTHBHOI 3BE3A-
\oii BeslupHe MeTeopa BhuCAsAach 10 Gopuyse & m = —2.5P]g§%‘,
rae suauenne mnoxasareas llsapuunanbaa P=0,9 BuIGpano NPOH3BOJBHO,
2 Wu H Wx — YIJIOBHIE CKOPOCTH ME@TEe0pa M SKBATOPHAJIBHBIX 3BE3J, (BMeECTO
JIX JuNeilHbX CKOpPOCTeHd, uTo Meunee TOUHO).

B nociaemuue roasl MOABHACS P PaboT, MOCBSILEHHEIX cnocoGy
NPUBAI3KK CAEJOB METEOPOB K CJACAAM [CKYCCTBEHHLIX meteopoB. [lpmu-
LHNHAABHOE AOCTOHHCTBO STOrO CMOCOo6a COCTOMT B TOM. 4TO B 3TOM Cay-
yae HCNOJL30BAHUE 3aKOHA B3AHMO3AMECTHMOCTH He BHISHBAET COMHEHHA.
Ha HeO6XOANMOCTE CO3/aHHs YCTAHOBKH JJIsl BNEYATRIBAHHA C/EAOB HCKYC-
CTBEHHHX MeTeopoB ykasmeanocs H. H. Ceitiuckoil [4] ewwe B 1935 roay,
OIHAKO MepBas paboTa Mo 3TOMY BOMPOCY MORBHJACH B 1950 roay [10].

OCHOBHLIE OCOGEHHOCTH yCTAHOBKH H CriocoGa Acrasuna-Pasymuna [10]
33KJI04AI0TCA B CJAeNyloumeM. IIOTOK CBETA OT TOYEUHOTO HCTOUHMKA H3-
BECTHOIT MHTEHCHBHOCTH, NPOiiAs uepes OGDBEKTHB, MAAAET HA Bpallalolleecs
3epKaA0, OTPA3UBIIHCH OT NOCHE[HEro, OH OCTABAAET CJEA Ha dotosmyan-
cuit. [lpn BpaLleHHH 3epkana H300paNeHue HCTOUlHKA CBETa (MCKyCcCTBEH-
HOii 3Be3AH) ABHraoch N0 (DOTOIMYJBCHH H CAYNMIO HCKYCCTBEHHHIM
MeTeopoM. Mcnoan3ys yCTaHOBKY, aBTOp o6paGoTan 1 caen mereopa.

Yeranoska n MeToiMka AcraBHHa-PasyMuHa He JULIEHB PRI CYHIECT-
BEHHBIX HENOCTAaTKOB. [JIaBUEIlIIHMH M3 HUX ABJAAIOTCA:

1. B/lOueHHEe B YCTAHOBKY BPAILAIOL(erocs sepkana Mexiy 06 BEKTH-
BOM 1 (DOTOMIACTHHKOI BECHMA HEYAAUHO. B 3aBHCHMOCTH OT yTJa NOBO-
pOTa 3epxajia Xapaxrep H300paxeHus mpereprenaer H3MEHEeHHs, 4TO OT-
4BTAUBO BUAHO HA NPHBOLHMOM aBTOpOM DHcyHke. Kpome TOro, BBEAcHUE
3epKasa LeaaeT HeOOXOAMMHM H3YUEHNE ero kauecrsd i oTpaxaTenbHOIl
CTIOCOGHOCTH, 3aBUCSLIGH OT yraa NajeHHs nyuka CBeTa.

9. Omubka B ONPEeNEeJeHHH CKOPOCTH BPalleHHs 3epKaja yBeauuu-
paeTcsl BABOE NPH ONPEAEJEHHH CKOPOCTH ABIIKEHHS HCKYCCTBEHHOrO
mereopa.

3. Omnbka noas OGDBEKTHBA ONpeje/eHa MO MJIOMAAHBIM, HEHOMBHXC-
HEIM H306paKeHHAM 5KPAHA H OWMOOUHO NPHMCHATH ed K M300PaMeHUusIM
METEOpOB: TOUEHHBIX, Pa3MBITHIX, ABHKYUIHXCH.

4. B xauecTBe STAJOHA CPABHEHNs HCIOAB30BaHA IlojspHas 3pesia,
KOTOpasi, KaK H3BECTHO, ABAACTCS nepeMeHHOL.

5. He yuurmBanach nonpaska, 06yC/IOBNCHNHAS Pa3nUieM B JHHENHEX
CKOPOCTX TIePeABHIKEHH: N0 HoTOIMYILCHH n306paxenitii eCTeCTBEHHOTO

)
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M HCKYCCTBEHHOTO METEOpPOB, UTO JIErKO MOMHO OBMIO cAenaTh, 3Has 3a-
KOH B33aHMO3aMECTHMOCTH. B cymiHocTH, npoBepke sTOrO 3aKoia H TOCBSA-
mena paGora aroro ke asropa [11].

. JI. Acrapuu-Pasymun [11] nocraBui cBoeii 3apaueii H3yueuue
U3MeHeHust G/JecKa MEeTeopa B 3aBHCHMOCTH OT €ro yr/iopoil CKOPOCTH.
OnMT aBTopa 3aKJIOYaAC B CAEAYIOWEM.

TMepes HEMOABHMKHBIM TOYEHIIBIM HCTOYIHKOM CBCTAa BOKPYT CBOEI} OcH
C pasJMYHBIMH YIJIOBEIMH CKOPOCTAIMH BpamaJachk dorokamepa u Ha (o-
TOCJIO BNEUATHBANMCL CJEAB HMCKYCCTBEHHLIX METeopoB. dTa ycTaHOBKa
XOpOIO OTOGpAXKAET AEHCTBHTEJbHYIO KAPTHHY ABINKEeHHs mo doTocaoo
H306paXceHuil peanpHbIX MeTeopoB. MMEeHHO O TaKOii yCTaHOBKE roBOpH-
aoce H. H. Curnuckoit [4]. Cyas no pesyasratam [11], 3akou B3aumo-
3aMeCTHMOCTH /ISl METEOPOB BHINOJHSIETCH. DTO M CJIeLOBANO OXHAATE.
3akaioueHHe e aBTOPA O TOM, YTO HA KANAHII Pagyc YIJIOBOI CKOPOCTH
MmeTteopa ,ocaabaenue cocrasaser 0.07 33. Bes. MOxeT GHITH NPUMEHENO
TOJIBKO JUISl HCCAIEAOBAHHOTO HHTEPBAJIA YTJIOBHX cKopocTeit ot 5 1o 30°/cex.

B 1952 roay Hamn Oma CKOHCTPYHPOBAHa TAaKOrO e THNA yCTa-
HOBKA: KaMepa Bpallajach OT MPYXHHH nartedoHa M Ha HeraTuse Bneua-
THIBAJIHCH CJAEABl HCKYCCTBEHHBIX MeTeOopoB. [lonyuuth CJAEAH HYKHOID
HHTEHCHBHOCTH (IPH YTJIOBOii CKOPOCTH COOTBETCTBYIOLIEHl MeTeopam) or
njaHer u 3B&34 uepes npmkateii K (OTOCAOI0 CTyneHuarthii ocaabuTennb
He ymaaoch, Iloatomy Gbiia co3zaHa MCKycCCTBeHHas 3Besfa. Kouxpernoro
NPUMEHEHUST 9TA YCTAHOBKA He NOJYYHJA, MNOCKOJAbLKY HaMi GObl1 co3jan
Ayumimii THn ycranosky (2] (ycoBepuieHCTBOBAHHBIL €ro BapuauT OMmCan
nosxe).

Bonpocy KOHCTPYHPOBaHUS YCTAHOBKH /sl BNEUATHIBAHHS (OTOMETPH-
YECKHX CTAHAAPTOB KCKYCCTBEHHLIX METEOPOB IOCBSILEHA TaKie pabora
Jlunxa n Heyxuaa [12]. [ToBuausomy paGorsl AcraBuna-Pasymuna (10, 11]
HM HEH3BECTHH, T. K. HA LIMX HeT CCHJOK. B mpezjaraeMoM HMH npoexTe
YCTAQHOBKH CBET OT JIAMIEl HAKANHBAHHA NMPOXOAUT Yepe3s IIECTb OTBEPCTHil,
nepej KOTOPHIMH YCTAHOBJEHH! HefiTpaibHble OCJAA0HTENH, TaK 4TO B pe-
3yabTate GYJAET MOJYYeHO INeCTh METEOPOB C rpajanueii 6;1ecka B 5 38. Bed.
Jlanee cBeToBOit NOTOK, MpPOIiAA uepe3s O6BEKTHB KOAJAMMATOPA, NOMALAET
B (oTokamepH (5 IITYk), YCTAHOBJIEHHHE HA Bpauaomeilcsi MJOMAAKe,
KOTOpHE W BNEUATHBAIOT (POTOMETPHUECKYIO IIKANY. Y CTAHOBKA HECKOJb-
KUX KaMep, BEpPOATHO, BHI3BAHA TeM, HTO KaMmepH st (OTOrpadHpoBaHus
METeOPOB Pa3HOro THIA.

OCHOBHHIMH [OCTOMHCTBAMH TPOEKTA 3TOfi YCTAHOBKH SBASETCH TO,
YTO NPH OLHOM 3HAYEHHH YIJIOBOIl CKOPOCTH BpallieHHs (h)OTOKAMEDH! Mpel-
NPUHHMACTCS MOMBITKA MOAYUHTH LIKATY HHTEHCHBHOCTH CJ€J0B HCKYCCT-
BEHHLIX METEODOB W MMEETCs HAes ABTOMATH3allH pPAaGOTH yCTAHOBKH.

B 1955 roxy Bmuma u3 newatH pa6ota Acrasuna-Pasymuma [13]
C ONHCAHHEM HOBOI YCTAHOBKH IS BNEUATHIBAHHS CJEAOB HCKYCCTBEHHHX
METeOopOB.

YCTaHOBKA COCTOHT 13 AEPEBAHHOTO SIILMKA, BHYTPH 'KOTOPOro pasme-
IEHH JiIaMNOYKH. B OKHO AINMKAa BCTAaBJAEHHI MATOBOE M MOJOUYHOE CTEeKJa.
Tepen 3THM, KK CUHTAJIOCh, PABHOMEPHO OCBRIIEHHEIM OKHOM BPAIAeTCs
HENMpPO3PAYHHiH SKPAH C BLHICBEPACHHHIMM B HEM MO PAAHYCY OTBEPCTHIMH.
dororpadupoBanue OTBEpCTHIl BPAIMAIONIETOCA IKPAHA HaeT uKanxy yrao-
BHX CKOpOCTeli HCKYCCTBEHHEIX METEOPOB, 6€CK KOTOPHIX NPH HENOABHIK-
HOM sKpaHe GLUI MOJYYeH NYTEM NDHMBS3KH K 3B&3aM Heba. [las Brmeua-
THBAHHA 1IKAAH WHTEHCHBHOCTEHl BKJIIOYA/NACh JOMOJHHTENbHAS 6GoJee
MOIHAA Jamma, 8 K OKHY NPHXKUMAJCA CTyneHuarsii dororpaduueckuii
ocnaburens. 1o OZHOMY H3 CACNOB 3TOH WIKAJEH CTPOH/IACH XApaKTEDH-
CTHUECKas KpHBASl, Tie G/eck Obln BHIPAXEH B OTHOCHTEABHBIX ©IWHHIAX.

6

Hyab-nyRKT xapm('repucnlllecuoi‘l KPHBOIl onpenenﬂncn“inmimcg’lf‘);?}ﬁ?;(i
K neil OXHOTO 13 CJAENOB MUKV %;ggzm::ﬂzl;%gomel !
og. Ilocse uero onpenessics . )
MeTe1O\gTaBmlblM-PﬂBmelbn\l 18] 6ot gggﬁéoctz)npolmc;leﬂe Tné%'rpeao%ab,m;; flc;_
ANEHHIO, HC COBCEM TOUHO, T. K. YV
g(ecﬂm NpHGAIKENHO 11 lie YUNTHBAAICh OIIHGKA nom:). (l’l;lroecnﬂom;u:é?
T a8pasosasIIH cuog;grmglcﬂﬁieﬁgfg !‘:::;:?pJ {CKYCCTBEHHOTO
GpasxeHuit 06pa3OBABIIAX CI T HC s ccraetoro
JE YIAOBLIX CKOPOCTEll H MCKYCCTBEHHOTO METEOp
ﬁ::i:gﬁnﬂ‘gg:eﬁ. T%loa'romy He06X0AUMO ObLIO Obl BHECTH coocﬂ:‘(:.\:sgp);xoﬁgi
nonpaeku B Greck Mereopa Ka-OCHOBE 33KOHA B3aMMO3aMeCT CTaHOl;K'] >
YCJOBHEIM YCNIEXOM Acrapuna-Pasymnuna apaserca To0, 4TO yumeucu;wo-
7Ba 0BOPOTA 2KPaHA AAET BOMONKHOCTH TNy UHTD Hr)(lilgl(caélg
oit M wkany YIJOBHX ckopocrefl mereopa of 5 jo 2 s . piin-P sy
Haine inccjaefoBaHHE YCTAHOBKH [13], cosmecTHO ¢ AcTaB a
e 10CTaTKH:
M”Hbim g;‘e;:'l:ﬁgecc:egﬁ%?:& };tolil(asanu ¢ororpaduueckie 1 GoTOEKTPH-
qec«u‘e Hceaei0BaHus, OKA3a/0Ch HEpABHOMEPHOI fApKOCTH 1 ;La(;’,zl:'l:&e_
pocruraao 0.5 38. Bed. Braouenne JIONOJHHTEABHOMH cpagﬂmen:e ) otk
HOit JAMIM Y OKHA JNe/nano pacnpejeenie sipkoct emle Gonee wep s
4TO TPHBOAKAO K HCKAKEHHIO XapaKTe PUCTIUECKOIT Kpma'ouimoc neconep-
9. doTorpaduuecKHil KJAHH, CASJIAHHEIH U3 OTAEABHHIX Tt noc, Teconep:
sieHen BeaeacTBHE (oTOrpaduueckux 2d@ekToB NPOABNEHUS, wumg .
woctu ¢otocaos u T. A Kpome Toro, H3MepeHHbIe nponycxaugnnonocam;
muxpodoTomMerpe, cayxauue M pacygTa MOTJIOUIEHH: gﬁgzn no. neﬁcr:
npH TOCTPOEHHH xapamepuc-mqecm()l;(xb el[((g;m&:nr;ee COOTB y
CTBHE HAJHYHA 3 . )
Bmegfm‘g;;u Kl;cxlcl:'fcsl H3AMIIHE TAKXKE WKaNA YT/IOBEIX cxopoum'ei{. ﬂ,g:;%-
TOYHO CJAELOB ucxyccmegumx MeTeopoB, C PasHUHOIl YTJI0BOH CKOPO ,
e3 0caabuTeb.
nonys;ﬁ::l);lx‘;%éﬂﬂm‘x aHafiu3 WM3BECTHEIX HaM padot nox(aabx;::‘t::é !:JT;
B NpHHIHIE CYIIECTBYET TPH METOL3 CTaniapTH3AUHU CGHHMKOHBHSIM 33;;.3]1.
1. Tlpuss3ka CA€JOB METEOPOB K TOYeUHBIM H300paxe 3 iy
9. Micnoap3opaHue CYTOUHHIX CJICROB 3B83J B KauecTBe CTaHAapTa.
3. MeToA BneuaTHBAHHA C/AEAOB HCKYCCTBEHHHIX METeOpOB. N
. Kaxgplil U3 3THX MeTOHOB He MOABepraica KpH;l‘l/l'{ECKOM}; . Haﬁmo}i
W MHOTAA MpHMEHscs Ge3 yuéra KOHKPETHEIX yeaosuit nonyqex:) 7 Hagme-
JaTenpHOro Martepuana. B Hacrosliee BpeMs Haspen6 BONPOC 0 Hp joioe
cKoM pasfope CYMIECTBYIOLLUX Me'ro;;cél;,y;:}rg?rgf, 060CHOBAHH! p
JOIET0 HauayuilHe .
60Tu§‘&%201111a;;141é23$ c/iefoB };AETQOPOB K CYTOYHHIM C/efaM 3BE3L nc;ld);l-
yus HauGoaBlIee PacTPOCTPAHEHHE; HM NOJB3YIOTCS Pé B Hacmaw‘e&; gpa'rm:
[losTOMYy CJef0Baso Obi NPOAHANHSUPOBATL H paspaboTaTb ngel;) o ot
MeTOJ TPHMEHHTEJBHO K KOHKPETHHIM YC/AOBHAM TIOJTy e HHS H;MnMgTOAOM
HOTO MAaTepuana # CPaBHHTH pEesYJbTaThl, JIOCTABAAEMEE 3T i METO) o,
¢ pesy/ibTaTaMH METOJa BMedaThBAHHA C/e[ioB MCKYCCTBEHHB OB,
CBOGONHOTO OT TOMPABKH 33 HEB3AHMO3AMECTHMOCTD.
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TJIABA 1.
ONPEJEJIEHUE BJECKA METEOPOB [YTEM NPUBSI3KH
HX CJEAOB K CYTOUYHBIM CJEJAM 3BE3]

§ 1. Habmonarenbunih matepuan. Metonnka H3MepeHuf.

OmiteM  nabaiofatensisii Matepuas, KOTOPHIi OBLI NMOJYYeH HaMi
na mnarpyse CranuHaGanckoii acTpoHOMHYECKOit obcepparopin  (CAO)
B 1953—55 r.r. u aér B OCHOBY (hoTOMETpHI MeTeopos. [loapoGHoe
omicanue narpyas CAO nawo JI. A. Karacésmm [14]. OcrosHoe H3MeHe-
HHE, BHECEHHOE B MATPYAb CO BPEMEHH ONYG/UKOBAHMA 3TOH PaGOTH
COCTONT B TOM, YTO KOPPeCNOHAHDYIOLIHii arperat ,B* B nactosmee BpeMst
HMEeT NapalJAKTHYECKYIO YCTaHOBKY. IT03TOMY 3B834H HA MAGHKE ero
kaMep BHXOMAT B BHIE TOUEK, KaK M Ha arperare ,P*. B nocaemuie
Froin (OTOrpadHpOBaHIe METEOPOR NPOHIBOMHAOCH 1d NaHXPOMATHYECKOIT
KITHOHEraTHBHON HAH a3DO(OTOCHEMOUHON NAEHKE BhCwWIEH YYBCTBHTEND-
nocru [15] ¢ sxkcnosuumedi B ommn uac., Yacts Heratusos 1953 r., noay-
YeHHad ¢ OGBEeKTHBOM »30Hap*, He 06paGaTHBanach, BBHAY GOJbILIOI
WJIOTHOCTH (BOHA OKPYkAlIWEro Mereop. Kpome Toro Geumi HCKAI0UEHBI
dororpadui GOMHAOB, H3-33 HEBOSMOKHOCTH HX horomMeTpupoBanKS.

B npouecce o6pa6otku atoro HAGI0AATENIBHOTO MaTepHaAa peluaaach
NOCTaBaeHHAs HaMIl 3ajaua pa3paGOTKH M AHANH3A METONOB dororpagu-
veckoil ¢otomeTpun  Meteopos. YacTn NONYYEHHBIX DPE3YJBTATOB yiKe
ony6aukosana [2, 15, 16, 17, 18]. B stofi raape mMum GynesM roBopHTH
O HAGMIONATeNLHOM MaTephaie, KOTOpHi 06pabaThBaaCs  Cnoco6oM npH-
BASKH CNCHOB METEOPOB K CYTOWHHIM C/eaM 3883 HA HeraThBe. (OTO-
METPHDOBAMHCH C/IEAH METEOPOB, NOMYYEHHHIE HA MJBHKAX HEMOABHKHOTO
arperara ,A“, nepex KaMepami KOTOporo Bpawaaca obriopatop. IMpomep
CAENOB 3B&3J H METEOPOB HA HEraTHBAX NDOM3BOAMICH Ha tboroanextpn-
uecKoM  MuKkpodoTomerpe MP—2 Ne 530071, npuxasnexamen CAO.
Matuka 3amumanacs Mexny AByMs crékaami. Bo usGexanne cyuect-
BEHHHX OWIHGOK H3MepeHuii, B npouecce pa6oTH TIPOH3BOAM/ICS Henpe-
PHBHEII KOHTPOJIb (OKYCHPOBKH HEraTHEA. Ordokycuposats ero no BCeMy
NOJMIO NMEPEX HAYANOM H3MEDEHHIl He yZanoCh Mo OpHYHHAM:

) H3MEHEHHS TONMIMHN KaXAOTO Crexia [19],

6) H3MEHEHHS TOMIMHHB MABHKH I OT HEMJOTHOrO eé& mpuaerauus
K CTeKJaM. .

Bricota wean MuKpodoToMeTpa Griaa PaBHa Hauboasuleii wupHHe
ciaena [18], a notok u

€DEe3 HEraTHB BRIGHDAACS TAKHM, YTOGH OTCUBTH
MHKDPOOTOMETPA MO BO3MOMHOCTH

He mpeBHwaan 3uavenns 130 [19].
B nonasnsiomen Gonbuminetse cayuaes CIEN METeO0pPa NPH KaA0M CHH-
MaeMoMm orcuére M®—2 pepenswur

a1C3 BROJAL WeAH MHKPOQOTOMETpA
uepes 0.2 MM npu 215 yBeauuennn meratiisa i AJHHE 11y
N

©JIH, PaBHOIT 4 MM,
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HeoGXOmMMHEe CBEJEHHS O MeTeopax, GJecK KOTOPHX npuBeAEH K pac-
crosinuio 100 kM, MPEACTaBAEHH B ta6aune 1. PeayabTath ONpeAe/teHus
Op6UT HEKOTOPHX METEOpOB rabmum 1 ywxe ony6aukosanu [20, 21].

JlanuNe O METeopax, PAacCTOSRHE 0 KOTOPHX MO TEM HAH HHBIM DpH-
yHHAM He ONpEAeeHO, NPHBEIEHH B TaGauue 9, TAe CHeLHanbHO YKasH-
BaeTCs HATpaBJEHHE H3MEPEeHHA H HHC/IO (OTOMETPHPOBABIIHXCA OTDPE3KOB
cneja Mereopa € TeM, YTOOH BHOCAENCTBHH MOXHO 6HA0 OJHO3HAYHO
OTOMIECTBHT, NPO(OTOMETPHPOBAHHEE YUACTKH ClEla Mereopa Ha Hera-
rupe. He KOppeCMOHIHPYIONIME METEOPH MpEACTABRAAIT uHTEpeC AAf CTa-
THCTHYECKOTO H3YHEHHs Npolecca CBEUEHHS TpH ABHKEHHH METEOPHOT O

pemrecTsa B aTMocepe 3eMJH.

22h50m
19
3
99h05m

Ta6ruya 2

TO>KH< oo < K 3>
7

16046m
22hgQm

0

929hggm
4
2911gm

§ 2. Crioco6 onpenesehns Giecka MeTeopos nyTéM MPHBA3KH
WX CNENOB K CYTOUHbIM cjlenaM 3BE3J HA HEraTHBe

21h50m
21h53m

MEIX STAnmoB Pas3pabOTAHHOrO HAMHU
EIX BeAMUMH METeopOoB MyTEM IIPH-
CyTOuHHIM cnesam 3BE€3fl, TO-€CTh
Orje/bHHe 3Tanbl Hauero

M37104HM COBOKYNHOCTH OTAEJD
BapHaHTa-cnocoba onpefeaeHus 3BE3AH
BASKH HX caefoB Ha QoTonnéHke K
crocoba npeasosxentoro H. H. CHITHHCKO.
METOa 3aKJIOUaJHCh B CJAefYIOUEM:

1. Ha wueraTuBe cO CJENOM MeTeopa BHGUPANMCH MOAXOAfILKE MO
HHTEHCHBHOCTH CJefH 3BE3J C TaKHM pacueToM, uTOGH OXBATHTH WHTEH-
CHBHOCTb OTAEJABHBEIX Y4acTKOB CJefa Mereopa. Oas Goablueii onpenenes-
HOCTH M yAOGCTBA B HAXOMIGHHHM HX 3EHHTHBIX paccTosiuil, OTMEHANHCh

y4YacTKH Ha caejax 3BE3f, KOTOpPHE oﬁpasoaanucx: B MOMEHT nponé‘ra
Mereopa. Canepn Mereopa, a 3ateM Bﬂﬁpaﬂlﬂie YUACTKH caenoB 3BE3A NPO-

MepAJIHCh Ha MIKDPO(OTOMETpE Mo—2.
9. DKBaTOPHAJbHHE KOODAUHATHI BBGpDAHHNX 3BE3A HAXOAUNHCH M3
xatanora PD, 2 CexTpaJbHEIE KJIacChl U3 Karasora RHP. ¥ 106CcTBO NOJb-
YTO OHM CONEPIKAT 3BELH A0

30BaHUA STHMH KaTaJOTaMu COCTOHUT B TOM,
6,5 3B. BeJ., T. €. T 3BE3/p, KOTOPHE B COCTOSIHHH OCTaBUTL CyTOYHBIE

caenpl Ha (OTOMAEHKE.

3. 3eHUTHHE PACCTOSHHS 3BE3J HAXOIUAHCH C MOMOILLIO cneuHanbHBX
ra6ann, cocrasnentsix aas CAO. Tompaska 33 npuBefeHHE 3BE3JHHX Be-
JMUHH 3BE3] K 3GHUTY HAXOAMAAch mo (dopmyne

21h gm

12.vi
22h3gm
19t51m

11Vl
20150m
17h23m

LAY
21hgym
18h 5m

6.VII
17013m
20ty

34

15h30m
. 0TS 3 B [
SKIC[oT> k< [oTA<KI> oTd > Kb < 0TO>KI[OTO K K> 0TS <KD > 013 <KH> [0TO > KD
] T >KIL

5.Vl
17hsgm
110
34

016> KB [OTI> KD < |OTE > KL 0TE <KD [0Td > KB < |oTd > K< 0T8> KO [OTO > KD

A M= —25(Mz—1) 1g P, rae

cTH armocepsl, Mz—BO3AYIIHAS Mac-
pO3PAUHOCTH BO BPeMs HACMIOACHHH Ha -
30BaJOCh €r0 CpefHee 3HAYEHUE

P—K03(DOUUUEHT TPO3PAUHO
ca. CneuuaapiHo KOs(HUMEHT T
CAQ He-ompefensacs, M03TOMY HCMOJE!
P=0.76 [15].

4. Yuér omubku nois (UpUBEAEHHE K LeHTPY) TNPOH3BOAWICA HA
OCHOBE 9KCNEPHMEHTaAbHEIX nccaegoBanuit [16], pesyabTaTH  KOTOPHIX
NpeACTaBJIEHH B TAaGIHLE 3, rne A m—omu6xa noas, BHpaXeHHas B 3B330-~
HEIX BeJqHUMHAX, [—pACCTOSIHME OT LEHTPA MONA B MM.

~2 Munyc|

LD,

Homep meteopa

Homep mereopa

TuGruya 3.

Ry i

tou . .

4

Makenmansuutii orcuét Md—2 munyc don
|8
Incno goromerpuposaunuix orpeakos . .

Jara naGawonema (Muponoe BpeMs)
Mowment npoaéra (Muponoe BpeMsT)
Maxcumanbunii orcuér MP—2
Maxcumanbunii otcudr Mo
Hanpasaenne uamepens

U

Incno thoTomerpuposannsx orpeskon
JHara naGmogenns (Muponoe Bpes)
Mosent npoagra (Muponoe BpeMs)
Makensaabuntit orcuér Mdp—2
Hanpagaenne navepenns

20, 0 |22, 5 125, 0 {27, 530, 032, § 35, 0]37, 5/40, 0
0,19 | 024 | 030l 035 0,40/ 0:47, 0,501 0,55

1 {10 12, 5115, 017, 5
aml| 002 0021 007 | 011 015
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5. Tonpaska n

. puBesenus Gnecka 3BE3L K 3K

ofbexTiiBa HaxoAusach Mo (opmyae: % (OATODY 1L HEHTDY TOTT
€0s

s g
cosd ' rae

Am=—251g
G — YIJIOBOE PACCTOfNHHE 3BE3N
Y Bl OT LEHTpa
% — CKJIOHEHHE 3BEe3JH. uetpa fom
Tpanbiiol'il‘egt;,)égﬁ%;z%g?;u&ii CHCTEMBI BeJHuYMH 3BE3JA K CHCTEME Chek-
OTOMJIEHKH TNPOH3BOAUACH
m ! « C NOMOULBIO ,NAH-
Fpso_mfz;'(ngqeglgu Onggasareneu uBera, KOTODHE /sl 3BE3L Tnlna FO——"FSHH
7 3[()13 . e]xlzl'r '061‘11(‘3 0.35 3B. Bea. coorsercrserno [10].
. aTo
a0, nen. 18] paTopa YuMTHIBA/ACA BBEACHHEM TNOMNPaBKH 0.45
8. TonpaBkH, yKas
. f annme B nyunkrax 3, 4, 5, 6, 7
npuﬁgagﬂnncs K KATan0XHOI Besiunie BBESLU;I. O T cynumposamics 1
o-rlma.nmg;‘(:bechroﬂga% xapaxrepucruueckas kpusas. Tlo ocu opauuar
omina g CUBTH MHKDO(OTOMETPa B Aorapudmitueckoil wkanc, a
20 g;xc‘c_——coomercmylomuﬂ nM 6adck 38834, o
paKTep'ucnmef: ll{(;‘l;gmI;q;\;{lél)(y]?:@)‘(l)TOI\IeTpﬂ OT cJeja Mereopa BXOAHAM B Xa-
(a(p(])lemnmlue). HAXOAMAN 3BS3IHLIE BEJIHUHHE MeTeopa
1. ¢ 4
npani gaaiﬁfggzgzgxnﬁ?nwx BeAHUHK METEOpa BLIUUTANHCE NO-
vy olieHue H OWHOGKY fOJAs BAOAL CJAGAA MC-
12. Ha
w pasnu}:{‘;:eozlxlng? 32KOHA B3AUMO3AMECTHMOCTH RBIMHCAINACH nonpanKa
el oy {HEIX CKODOCTEil ABUNEHUS! usoGpaxenuii mereopa (v,,)
IX 3831 B meutpe noas obvexTHna (v,) NO cbopmyn"e"

Am=—251g%t = —251g5263 £: 0, 0007622

T s f—=10,5 cm.

CceK
Ckopo! :

Teoppa c:: :e?a:?:;gﬂnlglm% 13 HenOCPeACTBEHHBIX H3Mepenuil csieaa me-

T rans (0'1: yerb L obwas gauna cjaeia MeTeopa, COCTOSILEro

pesok caena + nepeprs). Jluneiinas CKOpOCTb mepe-

ABuxeHns usobpaxenus Mereopa no Qorocnolo Oyrer paBHa AL TTe

pnog T o6pauienHsi 4eTHPeXJao 0 i

NacTHOTO O6TH
mmcilgmi:_[uar\(epemmm JEHTH XpoHorpada opatopa narpyaa CAQ wazo-
. To! .

ven) COBA?(?CaTElKOa Csan HEBbln’OJS'HGHMe 3akoHa Baanmosamecrumoctu (1.8 3B

cnen,nle'reopa auocun(:;g“;o" 06yc/I0BJAEHHO{l BAMAHHEM (OHA neéa wi

N Ha OCHOBE -

R o pe3yabTaToOB, KOTOPHE GYRYT 1130-

14 Jnm  MeTeopo
B C H3BeCTHO!i BHl ii
BeJARYMHA BEIUHCASAACH Mo (opMmyae icoroil (H) aGcomornas 3séspuas

M=m— H
m—51g oy + 10, rae

z ——:g_umuoe pAacCTOsIHHE METEOpPOB
HILIEH3/M0XKEHHA METOAHK: ]
a Omsa paspab
oSon i paspaGoTaHa HaMu
neggﬂggﬂ;ﬂ}éﬁﬁﬁgnmenbHoro marepuana CAO, a satem npume}ﬁaﬂ: lzcouecce
AeACEI0 am\nx\ x BeanunH 43 mereopos, tabauy 1, 2. Beuay To e
THX MeTeopos o6paGoraHa Ta ’ M1 e
g ) a TaKxke CnocoboM npus
qec‘){v“ems;::tb?eng]'lee(‘):glj{za,ﬂz\clgx cougm Goaee uenecooﬁpagﬂuits Ig)lol:'oife?;)?’
X 0 3 .
Jockile LpliBHe OASC! paGoOTaHHBIX HAMU METEOPOB TNPHBECTH
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§ 3. 06 oueike pes3yJibTaToB onpenejesus 3BE3AHBIX BeJNHYHH
mereopoB 1952 r., noay4eHHbX Ha CAO

B uacrosmeM naparpade MHl COMOCTABHM HAll BApHAHT cnocoGa
H. H. Curusckoit ¢ TeM BapUaHTOM, KOTOPELIl NPHUMEHAACHT pauee na CAO,
1 OUCHMM De3yAbTATH ONpereNeHi Gnecka METEOpOB, MPOH3BOAHBIIHECI
J1. A. Karacgsuim B 1952 roay.

doromerpuuecKast oGpa6oTka CaeNoB METeopos, nonyuenusx B 1952 .

Ha TOfl We (DOTOYIJIEHK(‘_, uTo 1" WCTO/bL30BAHNA HaMH, BeJach cnoco6oM
HEeraTisa

CTABASTh OTAEAbHEE 3Tankl Q)OTome'rpuqecxoi'[ 06paboTkH M OyHEM HAXO-
JuTh CpeiHHe OTKJIOHEHHU, KOTOpHE NpH 3TOM BOSHUIHYT, cuuras, UTo
Halll BapHaHT cnoco6a H. H. CrTHHCKOlT npaBHjeH.

Niast mocTpoenust xapal('re'puc'mqecxoii KpuBoil 10 CYTOYHEIM C/€13M
3p&3] MCNOJB30BANAHCH dororpaguueckue peqMuMHB 3BE3J] 13 KaTano0ra
HD. Tipu 3TomM BHOHpaaUCh 3BE3aE CNEKTPalbHEX KAaccoB B0O—G5. Han-
Gonpuuil TOKasaTenb NBETa, wenonpsopaunsiil Jl. A KatacEsbIM, paBeH
+0.78 {9, 22], B TO BpEM4, xak y [16] mns 3BE3L G5 nomnpaBKa K BH-
3yanbHbIM BeJRUUHAM paBHa 0.35. Orciofa CAgiyer, 4To nanGoJbliee
OTKJIOHEHHEe, 00YCJIOB JAMUMEM B WCMOJb30BAHHBIX nokasarensx
1BeTa, cocrazaser—0.43 3B. B YuursBas, 4To WA (GOTOMETPHI UCNOJb-
30BAAHCH 3BE3ALI PA3NHUHBIX CTIeKTPANBHEIX K/ACCOB, MOKHO CYUTATh, UTO
B CpeiHeM pasiuune MOTJIO' COCTaBHTb oxono—0.2 3B. BEJ.

doToMeTpHYECKas omu6Ka TOAs HEe YUHTHIBA/ACE. Kak aro caenyer
us Ttabauup 3, OTKJAOHEHHE OT HCTHHHOTO De3yJbTarTa B CPEeaHeM MOTVIO
6uTh okono - 0.2 3B. BEI.

Ouddepernuanpioe HOT/IOLIEHHE He YUHTHBaN0Ch, MOHO JONIYCTHTD,
yro OWMOKa Tpu 3TOM B cpenHeM He NpEBHIIAET +0.1 sBE3gHOl BE-
JIHYHHBL

TlpeAnonaranochb, 4To CrpaBe/VinB 3AKOH B32UMO3aMECTUMOCTH; owmn6xa
B JAHHOM cayuae paBsna +1.8 =8. sea. (ra. 1I). OmmbKa o6ycioBaeHHas
pangnueM dona neba (ra. 1I) B cpenHeM +0.2 3B. BEJ.

CyMMHpY$ TAKUM 06pa3oM HailleHHEe NOMPaBKH, MBI IPHXOLUM K 3aKJI0-
yenulo, uTo, B OOLIEM, OMUEOUHOCT PE3YALTATOB q)omme'rpnqecxoii o6pa-
busKH CAEJ0B METeOpOB 1952 ropa OKOJO 42 3pé3HBX BeJUUHH. Qunuako,
3Ta CyMMapHas MOmpaBKa yMeHDbUIAeTCsl B CBA3M C TeM, UTO TpPH TpHBEAE-
feHun 3BE3NL K 9KBATODY npumensaach gopmyaa Am=—2.51g Cos 3 (9],
KOTOpas TpH H3MEHEHHH cinonenust 8 or 0 no 75 7aéT OWNGOUHbBL pe-
3yALTaT OT 0 po—3 3B. BeJ.

Heo5X0AHMO HMETL B BHAY, 47O WyBCTBUTEIbHOCTD (oromarepnaia co
ppeMeneM Najaer, a C/lefoBaTeABLHO TNonpasKa 33 HeB3aMM0O3aMeCTHMOCTD
mensiercs. ConocTasasis HCC/IeOBAHMS OJHOTO W TOTO XE doromarepuaid
5 1952 T. € HCCAELOBAHMAMU 1954 roma Mbl HaulaH, 4TO koadhuLHesT
KOHTPACTHOCTH doromarepuand At BHAEPIKEK METEOopoB cunzmacst ¢ 2,1

no 1,3, 4yBCTBUTENLHOCTD ynaza ¢ 360 no 220 S:”‘_I—D;—;q) , a Byaab

nospicuaace ¢ 0.24 1o 0.4.

Tpouenypa ucnpasaenua”  Gaecka sereopa, ONHCAHHAR HAMH, He
MOMET ObTb pacmpocTpanena Ha Bee THOBL (DOTOIMYJBCHH, HE KOTOPHIX
Gbit IOAYueH Marepual 1o 1952 ., u60 CBOHCTBA toTocnoeB MOTYT CHIBHO

a3iMuaThCA 1l TOMpaBKa 38 HeBHINONHEHHE B3aHMO33MECTHMOCTH MOXKET
nepeMentTh 3HaK 21 .

B cpssn C BBOLHMBIMH NONpABKAMI, YTOUHSIOLIBMH 6aeck MeTeopos,

MHTePECHO 3HaTh, HACKOALKO STH NONPABKH HU3MEHAIOT onpeenseMble Maccy
13
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Mereopa )
'reopmlq) MPéTIégg;goub BEpXHHX c/10&B atmocdepr. Cornacuo dusnuecxoii
CTENEHH ero Cyiuz;;:bcncgﬁuizi?ﬂom rena (M) nponopunoans nepaoii
ﬂTMOlSIfbepH;ICTenemx o HCHBHOCTH J, a oupeneasemas MJAOTHOCTh
ycts My, M, p
2, P1» P2, ONPEAEAEHHHE H I
n naoTHoCTHH ATMOCPH ;:oo 'l?BETCTBEHHO JICTIPaB/ACHHBEIE MACChl METeopa
Torna 6yaem HMETh: ’

—35 =735 ;1§ B

o5 )= 75 » Tae A m—no-

1paBKi; it i ond -
paBKa Kk Haiiaennoil 3BE3AnOll Besmuine Meteopa NpH A m = 2,0 3b. Ben
EN . .

.‘\_‘L—_ . Pt
M, 6.4; e 1.8.

M m
lg_i* =My _am [ =_;_( m; — s Am

Takum 06pa301\l, ecau 6aeck Mereopa 6bl1 3aBHILEH HA 2 3B. BeJ.
)

TO BHYHCJIEHHbIE MACCH M it
METEOPOB I IVIOTHOCTH aTMO

E d

HHX B 6.4 H B 1.8 pasa COOTBETCTBEHHO. fbepss Gomuue e
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TJABA 1L
YCTAHOBKA ,MCKYCCTREHHBIE METEOPbDI*.

§ 1. BBoaHbe 3aMeHaHHd.

OcHOBHOI HEAOCTATOK C€noco6a MPUBASKH c/€I0B METEOpOB K CyTOY-
WM C/iefaM 3BB3JL Ha HEraTmse COCTOHT B TOM, UTO HEOOXOAUMO BHOCHTH
nonpaBky 3@ OTKJOHEHHE OT TNpHMEHsIeMOro 3aKOHA B3aHMO3aMEeCTHMOCTH.
B paGote [2] yxasnBaerci Ha HeOGXOAMMOCTh KOHCTPYHPOBAHHs Crielnarb-
HBIX YCT2HOBOK A/ OMpeAe/enis 31Ol monpaBkH. HaiizeHo [2], uto Ta-
as nonpaska AeHCTBUTENBHO cymecTByeT NOpanKa 1 3Be3jHON BEJAHUHHEL,
0IHAKO, OHA HE NOCTOAHHA, 32BHCHT OT yC/OBHil TDOSBACHUS CHHMKOQB
MeTEOpOB, WHTEHCHBHOCTH CI€AA MeTeopa ¥ OGHApYXeHO TaKike BAMSIHKE
ua Hed (oua HeGa. Beaencrsue 3TOr0, 51 HAAEHCHOTO OMPEeAe/eHHA 6aecka
MeTeopa HEOOXOAMMO HCKJIOUHTD npuMeHenue STOH MonpaskH nytém ¢o-
TOMETPUYECKOll MPUBASKH CACNOB METEOPOB K C/eJaM HCKYCCTBEHHEIX ME-
TEOpOB HA TOM XK€ HETaTHse. [T0STOMY HYHO HMETB MOCTOAHHO ZHeficTByIo-
NIYIO YCTAHOBKY ,HCKYCCTBEHHEIE MeTeopH ‘. '

Onmr paGoTEL ¢ YCTAHOBKOH [2] BBiABHA CcaeRyoLIHE HegocTaTKu eé
KOHCTPYKLMH:

1. Cneapl WCKYCCTBEHHBIX METEOPOB GEIM HEJOCTATOYHO HHTEHCUBHEL,
a jo6aBjeHyue HOBHIX JaMn OrpaHuyMBaioCh MOUIHOCTHIO TpancdopmaTopa.

9. OxaaxieH#e (OTOMETPHUECKOro SIUMKA C [MOMOIIBIO BEHTUAATOPA
6b1I0 HEAOCTATOUHBIM.

3. HeypofHoii okasanach KOHCTPYKIMA BpauleHus Aucka ¢ oTBEp-
cTHAMH, MYTEM PEMEHHO} mepenadn MOTOP-AHCK.

4. Tlokpacxa BHyTpenHeil OBEPXHOCTH (OTOMETPUHECKOrD ANAKA
¢ TeueHMeM BPEMEHH NOPTHTCH, TO3TOMY MEeHAeTCs OTpaxarelbHas CHo-
co6HOCTh €r0 CTEHOK.

VianoyeHHtble HEAOCTATKH Obisi TEPHUMEL Ipit HeGOMBLIONH NPONOJIKH-
TeAbLHOCTH PaGOTHl YCTAHOBKIL, OCTATOUHO ISl PElIeHHs 3afad, KOTOphe
6nau Tepej Helf MOCTABJACHLL [Tpn KOHCTPYHPOBAHUH KE HOBOII, TOCTOSIHHO
neficTylouleil yCTAHOBKY STH HepOCTATKH GblIM HUCK/IOUEHBI.

§ 2. Onucanue HOBOH YCTaHOBKH.

Q6wuit BHAL CKOHCTPYHPOBAHHOIL HaMU HOBOil YCTAHOBKH IpPEACTaB-
sex Ha puc. 1. OcHoBHYIO HaCTb YCTaHOBKH TNPEACTAaBAACT (oToMeTpUYE-
CKHii AUIMK, BHCOTA KOTOPOTO 40 cM. CxemaTuueckuii BHA €LO CBEPXY
npenmasneu Ha puc. 2, paSI\lephI JAHEl'B CM.

3anusis 1 GOKOBHE CTEHKH amuKa—OBOiiHbe 1 06pasyioT pesepByap,
KOTOPEII 3anoJHeH 3MYJBCONOM (cnenuanbuEil pas6aBieHublil BOZOH pa-
CTBOP, HE nojBepraiouuii KOpposuy wenes0). OTOMETPUYECKHiL AIUK
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P I BM1 yeras
ic 1. O6medt 511 yerasosxy Hexyecrsennue METEOpH *
, : Y .
Mémcmnpgwmmn-; 2—samnn sexaawssEng, 3—doroneTpruetsui oc
280 > ”nmm. S zm'.g BINNIDERT J—IwcE; J—oTseprmng B xurko?::x?;‘
P e o o e s,
s e oot oarsers POTOR anCka
Gorozd cTemwa ¢ oxamkiammed z;;_:;&;&m%emsna;\. ¥ paspes

HMEeT BOAOMEpHOR CTeK10 i ™k,
! Kpa#sH 379 3an0.iH v
Buser bozoue : i 238 IHEHMS M CRYCKA OXJas-
o zlﬁus g;]ox,;cme BuyTpennne crenxn @oTOMeTPHYeCKOrO anz;m?; 1212—
“€CTH, XOpomio oTpamalomedi cser. Paiuvce KPHBH3HB

33aHeRn - -
AHER CTEHKH H0I06paH Taxuum 06pasoy, aT06u OTPAXEHHHE OT CTEHOK

€8 HIH MeHee pPaBHOMepH
OKHO).
Oxo.10 3a1neii crenky s

16 TPH pAaa pacno.o-
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JeHb! KHHONPOeKIHOHHbBIE JaMnbl. OGIasn MOUIHOCTL 3/EKTPHYECKOI SHEP-
run, notpe6anemMoil Aamnamu, cocrasaser okoao 8 xBr. HeoGxoaumoe Ha-
npsxenue A8 MHTAHUA OJHOH KHHONPOEKUHMOHHOI! JAMITLl COCTABAAET 30 s,
TaK YTO A/l BO3MOXKHOCTH NUTAHHST MX OT TOPOACKOH 2/EKTPOCETH Ha-
npskennem B 220 8 HEOGXOAUMO GBIO COEAMHHTb 7 JaMI NOCAENOBA-
TeJbHO, @ KaXAHHA Takofi pAA napasi-
JleqBHO, DJAEKTpHHecKdn cXema InH-
TaHHf YCTAHOBKH MNPEJCTABAGHA Ha
puc. 3. Bo Bcex ONLITAX Mbl, BO U3-
Gexanue OGBLICTPOTO H3HOCA JaMm,
nojasasn Hanpsxenue o200 BOABT
pmecto 210; 20 BoabT najano Ha
peocrate, KOTOpHIM O6ecneuuBanoch
HOCTOSHCTBO PEXUMA THTAHUS JaMIL
OcuoBHas ,3HEPrHs  TEmIOBOTO
H3AYyHuEeHHs JaMI LI HA HarpeBaHue
oxJaxaaloweil JKUIKOCTH B CTEHKAX
smuka, OpHako, sToro OHAO HENO-
cratouno. Haw ommit [2] mnoxasar,
YTO €C/IH HE NOABEepPraTh BO3LYUIHOMY
OXJIaXCAEHHIO KOAGH JaMIl M He 06y~
BaTh MaTOBOE cTekao u QoTorpadi-
ecKit ocaaburtesb, TO OHU JONAlOT-
ca. Tloatomy crusy B (poTOMETpHYE-
CKHil AIHK BEHTU/IATOPOM HArHETaeT-
cs BO3AYX, KOTODHIT O6TEKAeT JaMIbl
I MATOBOE CTeKao C dororpaduueckum ocaabutenes, yHocs ¢ coboii
TEIJIO HApYXYy. i .
Oxaaxpenuio  (GOoTorpaguyeckoro OcaabuTe/sl CIOCOGCTBYET TaKiKe
BPALLAIONIKICA TIepea HHA NIOMHHUEBHIT KPYTJBIH THCK TOJNIIHHON B 2 MM,

Lo

Pic. 2. PoToMeTpIYecKHil AuiK
(BuA cBepxy).

1=

CTeKA0; ocaa-
Gitrean; 3—aaMnbl HAKAAMCIHHR,

1 (306, 4006 Hwm).

o 18:30b) Q15a)

7 3
ya

Om e
y=220, .

oMt

Puc. 3. DaekTpHuecKas CXeMa YCTaHOBKM ,MckyccTBenubie MeTeophi®.

J~JlaMnpi HakaAnpanig; 2—B0AbTMETP; J—amnepyerp; 4—0aTapes aKKYMYILTOPOB; S—BHKIO-

uaTenb: G—MArRHTHHA NYCKATEb; 7—31CKTPOMOTOP XpoHOrpada; §—37CKTPOMOTOP IuCKA,

9—xy. s 10— Maaut (TOHKas per I—p T

(rpybas peryanpopKa); J2-=#HuayKUHOURAR KATYUIUA xponorpada; /3—nepo xponorpadia; I4—KkoH- -

TaRTHHRN MaATHUK Yaco; JS—Tymbaep nuonlﬂgun: 16~37EKTPOMOTOP BENTHANTOP3; J7—pYOHAbe
HitK, J8—.rAasKH*.

50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7



Declassified in Part - Sanitized Copy Approved for Release

[lo pammycy nucka ma paccrosmin 5, 13.5, 21.5, 28.5 CcM DBBLICBEPJCHLI
orBepcThst AHameTpom oxoao 1 my. [lpoxoss nepes ocaaburenemM, ati
OTBEPCTHSA H ABAAIOTCH ,HCKYCCTBEHHBIMII METEOpaMis* ¢ pasAHUHEIMIL yT10-
BHMH CKODOCTAMH 1 MeHsioneilcss HHTEHCHBHOCTbIO, TAK kak NOUEpHEeHue
€aMoTO OCAGHTEAR HenpepHBHO MeneTcsl. JLHCK BPALIAETCR OT 3AECKTPO-
MOTOPA C OMOLBIO (DPHKLUMOHHOI Nepenasit pacCHHTanHoNl TaKuM 06pasom,
4TOGH OH COBEpINAA OHH OGOPOT MPHOAH3HTENbHO B 1 CeK.

doToMETpHYECKHIT ALMK C AHCKOM 1 NPOYMMH JETAASMH NPOUHO
KPEeNsTCA HAa CMEeNHAJABHON paMe M3 YIJIOBOI CTanH. B uensx YHHUTOXe-
HHA DACCESHHOTO CBeTa (POTOMETPHYECKOro sLIMKA PaMa KPeNJeHH: 06-
wiTa $anepoil H HIWYTPH NOKpawena depHoil kpackoil. g HeoOGX0AHMOTO
10CTYRAa K (OTOMETPHUECKOMY SIHKY H APYTHM HACTAM YCTAHOBKH HMERTCS
1Bepb CO CTOPOHH Bpallaiollerocs AHCKA. B jBepi BHPE3aHO 3a3KDPaHH-
POBaHHOE OKHO, HanpoTHB (HOTOrpaiHeCcKOro OCAaGUTENd, TaK 4TO MpH
IefiCTBHH YCTAHOBKH BHAHH TOIbKO ,HCKYCCTBEHHBIE MeETeoph®, T. €. OT-
BEepCTHA B JHCKE B MOMEHT NMPOXOMKAEHHs Nepej HeNPEepHBHBIM cdoTorpa-
(HUeCKHUM ocaabuTenes.

LHckyceTsentne Meteophi® goTorpadupyloTcs uepes cosiHeuHblH cBe-
toguastp xpatHocti 10 [2] ¢ paccrosuna 360,5 cm Qorokamepoit € 06b-
exTHBOM . Huayctap—7°. Takum o6GpasoM, BNeHaTHBAETCA WA HEraTip
(OTOMETPHYECKAs WIKAJA CPaBHeHHs (,crannapra®). OCTaHOBHMCS HA KOH-
CTPYKTHBHHX JETAIAX YCTAHOBKH.

BHG60p KHHONpOoeKUHOHHB X Jamn (30 B 400 BT) 06bsACHALTCA
TeM, YTO OHH HMEIT HeGOJBIIYIO CTEKJAHHYI0 KOJAGY H OTAHYAIOTCS 60Jb-
Wiy KO3(MHIEHTOM CBETOBOI OTHauH, BCAEACTBHE CPABHHTENBHO GOAb-
mwofi IBeTOBOf TeMNEepaTypH Hakaja.

- KOHTpPOAb 3IeKTPHYGCKOTO NHTAHHS YCTAHOBKH OCYLULECT-
BASETCS € TMOMOMIBIO PEOCTATA, ACTATHYECKOTO BOJALTMETPA KAACCa TOWHO-
ctr-0.5 w-amMmepMeTpa kaacca ToarocTi 1,0. ¥CTaHOBKa noTpeGaseT 1ok 36a.
a5 NOIZepPXANHA NOCTORHHOTO HANPSKEHMA MM CACAAJH MOUIHBI 1MOJa-
3YHKOBHIl PeOCTaT ¢ rpyGoft # TOHKOR Ppery.HpoBKOH. TlepemenHuifi TOK
CeTH TMOABOIMTCA K oOmell cxeme uepes JBYXNOJIOCHHH DyOHJBHHK, @
BK.JIIOUEHHE JAAMH HaKa/AHBAHHA uepe3 PeocTaT OCYLIECTBASETCS NOCped-
CTBOM MAarHHTHOTO NyCKaTeds. .

CKOpOCTb BpameHHd AHCKE onpejeasercsa C noMoulbio Xpo-
Horpacda, OZHO MEpPo KOTOPOTO A€N3eT HA JAEHTE NPOKOJAB OT KOHTAKTOB
aHcka uepe3 OIHH OGOPOT, a APYroe uepes OAHY CEKYHAY OT 4acoB
cayx6n Bpemens CAO, nocpeacTBOM 3aMHKAHHS 3JEKTPHYECKO(l IemH
MaNTHHKOM uepe3 PTYTHHIT KoHTakT. Ocb BpAILEHNS AHCKA NPHXOAHTCA
Ha CepeamHy HHXHel CTOPOHH ocaabmrens. Paamyc mucka pasen 37 CM.
JIHCK, KPOME OCHOBHOFO HA3HAUEHHS, SKPAHHPYET paccesnuplii CBET OT
(POTOMETPHYECKOTO AIIHKA.

Gotorpaduuecknit ocnabuTeab nNpeanas’HaueH AAa CO3naHHsA
HENpEepPHBHO MEHAMEeRCa OCBEILEHHOCTH ABHKYULIXCA OTBEpCTHE JHCKA.
TloCKOAbKY ABHXEHHE OTBEPCTHI KPYroBOe, TO I IouepHeHue ocaaburens
TaKxe JOTKHO MEHATBCA MO KPYTY, T. €. OCAaGHTENb. JOMKEH COCTOAThb
M3 PSid NOJOC NOYEPHEHHA DA3THUHOTO DPARHYCAa KPHBH3HEL, COOTBETCT-
BYIOIIHX PAINYCAM OKDPYXHOCITEll, ONHCHBAEMHX OTBEPCTHSMH Aucka. Jas
H3TOTOB/EHHA TAKOTO 0C.1a6HTeds GH.1 CKOHCTPYHPOBAH ClElNaAbHH CTa-
HOK, Ha KOTOPOM YKpemisics nate@OoHHH{I 31eKTPOMOTOP C PEryJsTopoM
CKODOCTH BpameHHs ocu moropa. Ha oci mMQTopa 3akpenasaach mTOpKa,
KOTOpas NPH BPAMEHHH OTKPHBAAa (POTOCIOR naacTurku, [nacTunxa Ouaa
38KPHTA KaPTOHOS Takoro xe Qopuara (30X 30 cm?), DroT KapToH 6HA
paspe3san-ua COCTABHNME 4HaCTH TaxoR xe MBI, KEKOL
rzo.’.?;cé"iwqébnéﬁi’xﬂ'. T ﬁ. . GOPNE; KAKOL JOMKHEL OuTE

s

Declassified in Part - Sanitized C

@ 50-Yr 2013/10/21 : CIA-RDP81-01043R002500130009-7

Mocse Toro, KAk O YCTAHOBAEHA CKOPOCTb BpALlEHH: MOTOPa, €
(POTONAACTHHKH HOR WTOPKOi CHHMAJCA HYXHBI Y4ACTOK KAapTOHA, BKJIO-
yaJcs SAEKTPOMOTOP H NPOMSBOAU/IOCH SKCMOHHPOBAHIE COOTBETCTBYIOLLEIl
nONIOCH OcAaBuTeas. 3aTeM 3KCNOHUPOBAHHRIT YyYaCTOK ocnaburess 3a-
KpHIBa/Cs, NPOM3BOAHAACH 32CBETKA Apyroit nojocs ocsabuTens u T. A.
Ha sMyJabcuy TOJAYHYEHHOTO ocnabuTeas BEIpe3aHb MOJMOCKH PasAuuHoil
wupuisl, OTBEpCTHS AMCKA MPH NMPOXOCICHHH nepej 3THMH TNOJOCKAMH
co3jaeT BCHBILIKM HA Cleje ,HCKYCCTBEHHOrO mereopa“. DTH BCOBIUIKH,
KpOME OCHOBHOTO HA3HAYEHHT (hoToMeTpHS BCMHILEK MeTteopa) o6seryaior
npoMep Ha MHKPO(OTOMETpE CJe/0B HCKYCCTBEHHLIX METEOPOB, 3 HMEHHO,

0KOMO BCHHIUEK [enaeTc NOBOPOT HeraTusa Tax, 4TOGH H3MepAeMbiit
y44CTOK C/lelld HCKYCCTBEHHOTO MeTeopa GELT PACTOJIOKEH 10 HANPABICHHIO
wean MuxpodoTomerpa.

Ynpasaenune paGoTOM YCTAHOBKH oCyiuecTBafeTcs C OAHOTO
nyJanTa. Bexoj u3 CTpod KaKoil-HHGYAb JAMMbl HAKAJIMBAHHA, a caeno-
BATENbHO M NpEKpalleHHe TOPERHs BCEX CeMH JaMm B STOM psay, 0?_1[{21-
py:uBaeTCs ,rJaskamn‘ [0 ONHOMY Ha kaxcapit u3 TpEX pAnos. LIpH
3TOM HaGJII0AAeTCs TaKie MajeHde Ha 1/, mOKa3aHHs ammepMerpa. CHHMOK
YCTAHOBKHM CO CTOPOHBI Ny/bTa ynpapierus MpeiaCTaBieH HA PHC. ‘

Mopanox paGoTH yCTaHOBKH. Br/AIOHEHHEM ABYXNO/AOCHOTO
py6uibuHKa K YCTAHOBKE MOIBOAHTCA aMeKTPHUECKOe HANPIKEHHE Mepe-
ME@HHOTO TOKA TOPOJCKOil JEKTPOCETH. Br/AOUAETCA BEHTHAATOP, 3aTEM Mar-
HUTHEIM MycKaTeneM MOJa&rcsi HanpsKeHue Ha 2JeKTPOJAMIH H . MOTOP,
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LPEZ0IATOEE 3 IZZXEERE IECx. C COMOMBX DE0CTaTa MPOH3BOAHTCSE IPY-
G2 2 TOEZZEE PErVIApO3x2 EZCpSEEEEE 22 J2Mnax, 32 5T0 BpeMa JHCK
E20Zp2eT 0G0pOTH B KO BCTenezzz 20—30 cex BRINF2ETCA OJHOBPEMERHO
SISTTPOMOTOD IDCECTPeda E Hems COCTOZEHOTO TOHA OT GaTapeH 2xKy-
uvasropes. Uepes 35—+10 cexvEI DoCie BRIWSEHHA YCTAHOBKH OTKPHI-
BEETCE  OFEEETER GOTOXEMEps E €OTOIpadapyics OTBEPCTHS AHCKZ BO
EPEME EX NPOXOXICERZ mepel doTorpaduuzeckuy oclabureseM. Tak Bme-
CATHEZETCE OIEE CT2=312pT. 3ETEM VCTZHOBEA NOCTENMEHHO BHIKJIOYAETCH:
CcEaTalz JIAMOE EZERJESSERS. 32TEM  XPOHOTpPad H, €CJAH BOeYaTHBAHHE
CTEETZPTOS GOIBINE E2 NPSINOCIATEZETCE, BHETIOYAETCA BEHTHAATOP H HA-
EPEEEEEE TOTCICROE ¢

p

iAwA

PEC. 5. I'padax EawescEds GI2CE2 DEPEOTO ECKYCCTBEHHOrO Mereopa.

o 30 90 W 90

§ 3. Uccaexopanne H STZI0HHDOBAHHE YCTAHOBKH.

Heciesosanne OTHOCHTETBLEOIO EH3MeHeHHs 6.J€CKA HCKYCCTBEHHOTO
MeTeopa B OPOLECCe ISHAEHAA OTBEPCTHR HAI HENPEPHBHMM (oTOrpadu-
9ECKEM O0CTa0ETeIeM NPOH3ZOIEACCH C HOMOIBI0 (POTONEMEHTA € Tadb-
BAEOMETPOM, K2k omAcaHo B pafore [2]. OtHOCATEABHAR HHTEHCHBHOCTb
BCOHMER, HECUOTPS HA REXOTOPHE TPY.IHOCTH. GHAA ONpeneJeHna ¢ TOU-
gocte®o = 0.07 3B. Bed., 9TO BHOJIHE LpHEM.ieM0. KPHBHE OTHOCHTEIbHOTO
H3MEHEHHS 6/8CK2 HCKVCCTECHEEHX METEODOB NPENCTABIEHH HA PHCYHKAX
3, 6, 7, 8. [lo OCH ODIHHAT OT.IOXEEX OTHOCHTE.IbHHE 3BE3NHBE BeaH-
SREH, @ HO OCH 26CHACC VCIOSHHE OTCISTH IACKA—INDOHYMEPOBAHHHE HA
Epam TECKA METKE 9epes 1 . )
oépa?o%? STZIOEHPOBAEHE HANIETO HPEGOPZ M DOCTYMHAN CACLYIONIHM,
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Ha 06bEeKTHB BOJIOTHYIO HaAeBasach Axadparma ¢ BEICBEPJIEHHEIMI NO
pajuycy TPeMsi OTBEPCTHSMH JHAMETPOM OKOJO 1 MM, KOTOpHE TINATENLHO
NPOMEPANHCh HA H3MEPHTEJbHOM MHUKPOCKOIE SYUM—21%, Yepes sty
IHadparMy NpomMsBOAuAOCH QoTorpadupoBanne OTBEpCTHH AHCKA npH_oT-
cudre 45, (HyaAp—nyHkr) B Teuenue 50 cex. Ha Ty xe DAEHKY MeTeop-
umM matpynem CAO ¢otorpaduposasach 06JaCTh HeGa mpH TOH e
BHJIepIKKe. 3aTeM BHOBb BMEUATHBAMHCH HCKYCCTBEHHHE 3BE3AH NPH MO-

m
-4y,

A\

/A A A

Pic. 6. I'paux n3seuenis 6aecxa BTOPOro MCKYCCTBEHNOTO Mcleopd.

BepHYTOH Kamepe OKOJMO ONTHYECKOH OCH (B0 u3bexanue HaJAOKEHHs
1306 paxeHKil HCKYCCTBEHHBIX 3BE3N) K nopepHyToft Ha 90° OTHOCHTENBHO
o6bexTuBa auadparme. Takas >xe MpOUeNypa NPOHSBOAHIACH CO BTOPOI
NASHKOM C TEM OT/IHYHeM, 4TO (oTOrpadpupoBanach Apyras obxacte Heba,
a IIpu BOEYATHIBAHMM HCKYCCTBEHHEIX 3BE3A AHAa(parMa BHOBbL KANENL pa3
nopopaunsanack Ha 90°. O6a cHUMKA NPOSABJAJHCD, & 3aT€M NPOMEPANHCEH
Ha Muxpooromerpe MdP—2 npH OAHHAKOBEIX YCAOBHAX.

[Tpu NOCTPOEHUH XAPAKTEPHCTHUCCKOIH KPUBOIl NO H306paxeHnuaM 38831
He6a ucroap3oBascs katajsor PD, yuurthiBanoch AuddepeHuuaibHOE 10-
[JIOMIEHNHE, XOTS 3€HHTHHE DACCTOsiHMs 3BE3A He mpepmimann 20°, BHOCH-
JIMCh TOMPABKH 34 OMHOKY TMOAA ¥ UBeT 3B&3A TaK KaKk OMHCAHO HAMH B
1 raase. QueBHIHO BAHSHHE ()OHA ¥ HEOLHHAKOBOCTH MPONYCKAHUS OOBEKTH-
BA B Pa3/MUKBIX €FO YUAacTKaX B HAIIMX YCJAOBHSX OMGHITAa HCKJIOYEHH. [Tpn
NpHBA3KE K XapaKTEDHCTHYECKON KpHBOH C OTCuéramu MuKpodoTOMETpa
OT WCKYCCTBEHHBIX 3BE3, MEI TIIATEAbHO aHAIHZUPOBAIY COOTBETCTBYIOIIHI
ef yuacTOK M NPHEMMai BO BHHMAHHE TOJbKO Te 3BE3JbI, ¥ KOTOPHX
BCEBO3MOXHHEE IOMPaBKH GhIMH HAUMEHBUIMMH.
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Tlocae yuéTa MOMPaBKH 3a aHadparsuposanie oGbekTHBa N0 (opumyae
= S.
Am=—25 lg-&, rae

S,—MN10maab OGBEKTHBA

S —cyuMapHas miomaab OTBEpCTHit AHa(parMH.
TloayueHH cieaylonuie 3HaYeHHs HYab—NYHKTOB (oTcuét 45) Hekyc-

CTBEHHHX METEOpPOB B NOPAIKE BO3pacTaHHs paccrom—mn OTBepCTHﬁ OT OCH
BpameHHa AHCKA.

1. — 0.65
2, — 0.99
3. — 138
4. — 14

0.20
0.008
0.15

- 0.18

TMoayueHHne 3HAYEHHS HY.1b-NYHKTOB, T. €. BeIHUHH HCKYCCTBEHHBIX
METEOpOB NpH MPONOXKACHHH 15 OTCuETA AHCKA MHMO yKasatead, Heob-

m
-&0

Y A

40

-30

|
1

30 [~% & 75 @

Puc. 7. Tpafnx n3menenua diecka Tperbero HCKYCCTREHHOTO JMeTeopa.
X01HMO BHECTH B COOTBETCTBYIOILUHE KDHBLE H3MEHEHHs O.ecka HCKYCCT-
BEHHH.} Me‘EeOPOB B nponecce IBHKEHHA OTBEpCTHﬁ HaaA ocnabureaeM
(puc. 5. 6. 7. 8).

Onpene.ms H)’-‘lb-ﬂyHKT_. MBl 3HAaeM HCTHHHYIO 3B. BEIHUYHHY HCKYC-
CTBEHHOI'O METeopa B A1060f TOYke HAZ 0C136HTE.’TEZ\!, a, CJ1e80BaTeAbHO,

HAM H3BECTHA 3BR31AHAR BEINHHA B KAXION TOUKE C1EAA HCKYCCTBEHHOTO
»

Lt it
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metcopa na ierarupe. Cacayer ckasath, 4To € YCTAHORKOIL BO3MOMNKHA
(hoTOMETPHS METEOpOR or—0.5 10—5 uan—06 3BE3HHOIT BENHUHHBEL

§ 4. [locTonHcTBa HOBOR YCTAaHOBKH.

IOCKOABKY METEOPE HMEIOT PasjuuHBIE YrJOBHE CKOPOCTH H MEHAIOT
¢BOIl GJECK Ha NPOTSKEHHM NYTH B IIHPOKHX Mpejenax, 1eo6x0anM0
yroGH ¥ YCTAHOBKA AaBaja TO XKe Camoe NMpH TAKOM iKe Xdpakrepe n3o-
Gpaxenuil. .

Bonpoc O TOM, 4TO MpeiCTaBAfAeT CoGoif MeTeop, TOUKY Wi MPOTA-
JenHHii o6bexT, No Kpailweil Mmepe aan nejael ¢doToMeTpHH A0 Hacrod-

it .
-40

00
. 14 ~52 60 68

Puc. 8. Cpaguk navenenns 61ccka 4CTREPTOrO HCKY CCTBENUIIOND METE0pa.

ero BPEMEHH HeAL3sl CUMTaTh BEsICHeHHBIM. CHumku meTeopos CranuH-
aGajicKOlf aCTPOHOMHUECKO! O06CepBATOPHH FOBOPAT O TOUCHUHOCTH ITHX
06BeKToB, XOTA MMeloTCst 2—3 (OTOrpadHi NPOTAMEHHHIX CAENOB GOMH-
J10B, -0ZiHaK0, 06 uX AeHCTBHTENBHOI NPOTHAXEHHOCTH TPYAHO CYyJUTH BBULY
ABHOrO Hanuuns 3b@exta paccesHHs 3a NPeAesb HX FEOMEeTpHYECKOoro
u3obpancenusi, M 6yzem cuuTaTh MeTeop ABHXYulefica Toukoil. ,Mckyc-
CTBEHHHIE METEOPH", KaK LIKaja CPAaBHEHUS, TAK Xe AO/KHB ObTb TOUEY-
HeMu. [lMaMeTpH ABMKYLXCs OTBepeTHil B mucke oxono 1 mu. Ecan
iIpH PacuéTax INO0/B30BATHCS 3aKOHAMH FEOMETPHUYECKOIl HAeaNbHOIl ONTHKH,
TO OKAXeTcs, 4To Ha OTOC/IOe 3TO H306paXeHHe OTBEpCTHsl OYHeT HMeTh
nonepeunux oxono 0.03 ay. PaccmoTpenue usofpadceHuii HCKYCCTBERHHX
METEOpOB NOKA3HBAET CXOACTBO HX H306paKeHuil C H30OPAaKEHHAMH HCTHH-
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HHX METEOPOB, & 5TO OAHO H3 TIAABHWX TpeGoBanuii MPeABABAREMHX
K YCTAHOBKE.

Pacuér yraosrx ckopoctefl HCKYCCTBEHHEIX METEOPOB MPOX3BOLNTIA
no dopmyne

r
Uy =, T , rae

®,—yI/OBas CKOPOCTh BPALIEHHs AHCKA
r —pacCTOSHHE OTBEPCTHSI OT OCH BPAIEHHs
p —paccrosHue GOTOKAMEpH 1O AHCKA

B nameyn cayuae p=360 cM w,=1 06/cex, MO3TOMY wy =r°/ceK uan
wy =5, 13.5, 21.5, 28.5°/cek, T. e. 33 oAMH OGOPOT [JMCKA MH NOJAYyUaeM
peanbHHIT HHTEPBA/A YIMIOBHX CKOpOCTefl MeTeopos, TAK YTO B 3TOM OTHO-
IIEHHH JNOCTOHHCTBO YCTAHOBKH HE BHIBHIBAET COMHEHHUIL.

a TOT ke OfHH OGOpOT MAMCKA MOJAYHAeTCs IUKaJAa HHTEHCHBHOCTEN
B Ipefienax 5—06 3B83AHHX .BEJHUYHH B PE3Y/bTaTe NPOXOXAEHHA OTBep-
CTHIl HAj IIOBEPXHOCTbIO NepeMeHHOii spkocTH (ocnabutenen). Kawmamii
HCKYCCTBEHHHIT MeTeop, HMes HEeKOTOPYIO NOCTOAHHYIO YIJIOBYIO CKOpPOCTh
HENPEPHIBIO MEHACT CBO 6aeck. Kpome Toro, na crene mereopa cosgansl
;‘BecTrérg[l)lg:i l,lTlcc’O'ropema ncsnomgor (OTOMETPHPOBAT BCNHIIKH PEadbHHX

N NpeaCTaBasieT 60AbIOf [

MpHpORK Bcnﬂmepx- Ol HHTEpeC B OTHOLIEHHH BHACHEHHA

Taxum 06pasoM, 3a ofinil 0GOPOT AHCKI MH NOAYYAEM HYKHYIO HAM
IIKaAY YrAOBHX CKOpOCTeil if HHTeHCHBHOCTEIl HAa CPaBHHTEALHO HeGoL-
oM yuacrke Herathsa (1 cmX1 cm.) B 3TOM OTHOWEHKH YCTAHOBKE V.'IOB:K‘:-
Tsoplsjler TpeGopannam (oTorpadHyeckoil HOTOMETPHH MeTeopoB.

- };\;2;1 ;;;([?:3}’120‘13 YCTaHOBKY, MOXHO JIerKO NOJYYHTh NPeAeIbHYyio
3t Yy Meteopa, GoTorpahupyeMoro Tem HIAH HHHM O6DBeKTIH-
M, T. . CPABHHTH 3((EKTHBHOCTH OGBEKTHBOB M BHOPaTh HauGo.ee
gﬁgg&ﬁzmg‘iy ;}.:1: Eeueﬁ q)o-rorpagmpoaamm meteopos. Takoro poaa (pe-

y PEACTABAATL GOMBIIYIO UEHHO A ;
conosc,ﬁ}::%zxiz 9cgd)ekmsnocng o6~bex1~zmos Teogg;;i::c‘:czﬁ;mr?;?giu[);g}e
X4 TIO3BOJINT HauGo/ee TOYHO ONpeAeTHTH 67ecK meteopa,

7 7 N .
i{oc;-xqc:(;)ﬁa lxem?;n nggiz;gi}rgg,ﬂ b:;g;:;;o’ NOABEPTHYTh TIPOBEpPKE 3Haqeupne
T embOnOpUNON: ‘o B YPABHeHHH CBEUeHHs Quande-
o .\IETEI(JJPOB BHTEE\'azT l}ﬁ:ﬁramemno, H3 ypaBHeHHil ¢uanveckoii Teo-

: yiomas 3aBHCHMOCTb MEXAY
CBEYEHHA MeTeopa j H Kosdduuuenton < A HTEHCIBROCTEI0

c
N N dvy—2
J=k=p d“’(T‘) , rae

Kk—u3BeCTHHII KO3DOHIIEHT APOMOPUKEOHANBHOCTH
# —INIOTHOCTb aTMOC(hEepH
dv

3t TopmoxenHe mereopa B armocdepe 3emai.

C moxo - : .
HosHTI uplxlxlbtg)o T)ocr-r;:gl?;glag;::;u?le(ié:neT oxg)enemm, HPEILIBHYIO 3KC-
- Teopos. Cor
e3VIbTATS N A P J13CHO mipe ; A
gm{ ;;i;l.\:, TNPUMEHSIONLYIOCH 3KCIo3uuo B 1 wac npn Epéu::f X;TEJBHH“
3 poB na CAO caenyer coxpatits 10 25 mun pagmposa-

Pemenne 3TN BaXHHX
I X BAXHHX 331av ; e
105ameE 184 ABAAGTCH 1€J0M AAABHENIIHX HCCIe-

s
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TJIABA IH.

4 UCTMIOJIb30BAHUE YCTAHOBKH ,MCKYCCTBEHHBIE METEOPbBI*

JJ11 ®OTOMETPHU METEOPOB

. § 1. Bausinue cBEYeHUS HOUHOrO ne6a ua ckpbiToe H3oGpaxcenue
cnela MeTeopa Ha HeraTHse.

.Tlpu dororpaguposanuy METEOpOB HAPALY C KPAaTKOBPEMEHHHIM Ael-
CTBHEM CBETAa OT MeTeopa Ha (DOTOSMYJIBCHIO B TEUCHHE BCeil SKCMO3HIUH
neficTBYeT CcBeueHue HOUHOrO HeGa, KOTOpoe CO3MABT TAK HA3HIBAEMBIH

HEeraTHBa. .

Bonpoc 0 BausHEH (pona HEGa HA CKPEITOE nsobpaxenne CAef0B 3BE3N
paccmorpen namu B pagorax [2, 16]. Hesanncumo OT MomeHTa 0Gpasosa-
HHSL yUaCTKA CYTOHHOrO CJEja 3Be3llb B TedeHue 1 uacoBOii SKCIO3ULHUH
CBEuCHHE HOYHOLO HeOa ocnabiserT ero WHTEHCHBHOCTE, H 3TO ocaabaesne
PABHOLEHHO Kak OBl YMEHBIIEHUIO Gnecka 3pesnst Ha 0.5 3B, Bes. 3acBeT-
a coeueHHeM HeGa, 6es MpeiBAPHTENBHON MONCBETKH (OTOCIOS, yCHua
wzoBpaxenus mereopos [2]. Bruia nocrasnena 3ajdua 6osiee AETATBLHOTO
MCCAENOBARMA JHeficTBUS CBEHEHIsl HOYHOro-HeGa HA CKpHITOE u3obpaxe-
HHe MeTeopa B 3aBHCHMOCTH OT NPOMEXYTKA BDEMEHH, MPOTEKINEro ot
Wauana SKCHO3WMMH. PeieHue STOff 331auM NMPOBEAEHO C MOMOMIBIO yCTd-
HOBKH ,HCKYCCTBEHHbIE METEOPBE".

Ha gByX OJHHAKOBHIX MJEHKAX 3MYJLCHH Ne 3006 uyBCTBUTENBHOCTHIO
Sogs= 1000, xoTOpHE NPHUMEHAMHCH A1 ¢oTorpaupoBaus MeTeOopos,
BUEUATHBANMCH CTAHAAPTH Uepes ONpEJeASHHbIE MPOMeXYTKH BpEMEHH OT
Hawana sKCMosuimu. Tak na mepsoii MiéHKe GHJ BHAuale BredaTa Crai-
1apT, sateM (potorpaduposanack 062acTh re6a 10 MuHyT, mOCJAe 4Hero
BHOBb BIEUAaTHIBAACA CTAHKAPT, U ewe 10 MHHYT doTorpauposancs *Gou
M Tak jajee. B pesyanTate, OT HAuala IKCHO3MLMK 1O KOHLA (1 uac)
CTAHAAPTH Ha NEepBOil MigiKe BNEYATHIBAINCD yepes 0, 10, 20, 40, 50, 60
MHH.; @ HAQ BTOpOIt maéuke uepes O, 15, 32, 46, 58, 60 muH. Ha uertHpéx
NABHKAX TOIl e OSMyJbCHH Takke OHJHM BINEUATAaHb CTAHAAPTEL, HO 3a-
cBeTKA HEGOM lie NPOH3BOMMAACH. Bce MIEHKH TPOSBAAINCH, 4 3ATEM
IPOMEPSINCE HA MHKDPO(OTOMETPE NPH OJMHAKOBHIX YC/AOBHAX. CrangapTsl
LM BheuaTaHsl B LEHTpe NOJAA OObeKTHBa MYTEM COOTBETCTBYIOIEro
nepeMelieHusl IEHKH B KACCETE, NPH HEHSMCHHOM MOJIOMEHUH KaMeph.
[TostoMy owubKa NOJA HE YUMTHBAAACH.

Il7 MOCTPOeHUS XAPAKTEPHCTHYECKHX KDPUBHIX BEIGHPANHCEH YUaCTKH
Mex1y AByMSt BCTHIIKAMH TpeThero cileja. Ha puc. 9 pas TmpuMepa mo-
KA3aHO CMEIUEHHe XaPAKTePUCTHUECKUX KDHBBIX BTOPOIl MAEHKH OTHOCH-
TeJAbHO HyaeBoil (o 4 magnkxam Ges ¢ona). Tlo ocu OpAMHAT OTVIOMKEHE!
oTcuéTE MuKpodoromMerpa ((oH BHUHTAACS), @ MO OCH aGcuucce 3BE3IHBIE
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BEJMYMHA 10 OTHOMIERHIO K HYAB—MNYHKTY (45 orcudr aucka), Ms pucynia
9 BHAHO, YTO B 3ABHCHMOCTII OT
MOMEHTAa BHEHYAaTHIBAHMA CTaH-
-y . napra HabalofaeTcs pdsanuHOE
100| yCHIEHHE CleloB, H, Kpome
TOTO, STO YCH/IEHHE 3aBHCHT OT
orcuydta MUKPOGDOTOMETPA; KPH-
30 BHIE CMEUaloTCs He Napanienn-
HO APYT HpPYTY, @ C H3MEHEHHeM
HaKJOHa.

Mu nawdiv cpefinee CMele-
P HHE XaPAKTEPHCTHYECKHX KpPH-
4o ; BHX OTHOCHTEABHO KpHBOIl 6e3
’ tona, Pe3y/bTaTH TaKUX cpel-
HUX OTK/IOHEHHIi KDHBHIX 06enx
migHoK OT KpHuBOiT Ges (oHa

npuBefeHn Ha puc. 10,
s pucyrka 10 Buaso, 410
" ycunenwne crefa  HauGoapuree
- 19 -23 Mom npu mponére mereopa uepes 20
Pic. 9 MHH. IOC/IE Hayaaa KCIO3HIHH,
ocaabaenue crefa HaGAIOAAeTCS
3a 5 MHH. 10 KOHI@ SKCTIO3HLHH.

TTonyueHHHE HAMN Pe3yJbTATH He MOATBEPXAAIOT COOBDAKEHUST O TOM,
YTO TpeABapHTENbHAs NMONCBETKA [AET YCHJEHWE Clejia MeTeopa BCAEACT-
BHE NPEOJOJEHHS NOpora HHep-
unu QoToaMyNbCHH [24]. Umen- A=
HO npu hoTorpadHpOBaAHUH KpaT- m
KOBDEMEHHHX SBJIEHHH, KaKHM
H ABAfIETCS MeTeop, YCHJIeHHe
naét nocaefyloman 6osee caa-
6as ¥ 6oJee AJAUTENbHAS 3ACBET-
Ka, TNPOM3BOAAIIAA JAOCTPOHKY
CyGLeHTpOB NposBIeHHs, 06pa-
30BaBILKXCS NPH KPATKOBPEMEH-
noit Bmaepxkke [25]. Mexny
npouuM, ToT (akT, uTO cCael
Mereopa, 06pasoBaBiIKiica B Ha-
yajJe OJHOYACOBOIl SKCIO3HIHH !
ycunusaercs Ha 0.25 3B. Benu- 20 40 60 MHH §
4HH, CIelyer TaKXe H H3 pe- Pic. 10
3YALTATOB TPOBEAEHHHX HAMH
paHee ONHITOB, H3JOXEHHWX B pabore [2].

Iepeiin®M Kk BONPOCY NPAKTHYECKOFO YU&TA BAMAHHSA CBeUeHHs Heba
HA CKPHTHE H306PakeHHs CIeJOB METEOPOB. PaccMOTPUM peanbHHI cny-
yaif, KOria B MOMEHT BMEYATHBAHHS (DOTOMETPUUECKOI! NIKAMR CpaBHEHHA
(MCKyCCTBEHHHE METEODH) He COBNAA2eT C MOMEHTOM NpPOJETA MeTeopa
Jlpyrumu c/0BaMH, NYCTb LIKAJA CPABHEHHT M C/EJL METEOpA HMEIoT a3~
quulgle ycuaesue, oéﬁycaoaneauoe ¢dounom HeGa. P
pencraBuM ce6e TPH XaPAKTEPHCTHUYECKHE KPHBH -
Basg COOTBETCTBYeT (DOTOMETPHUECKOH iixane cpfaﬂeﬂi{lamn:g;:gfl—ﬁESE
MeTeopa W TPeTbA—IIKaje CPaBHEHHUs, He no.usepx\'euuoi:[ BJAHSAHHIO zpouz
HeGa. CMemienns nepBoil H BTOPOil KPHBOIL OTHOCHTENBHO TpeThbeil cooT-
BETCTBYIOT 3BE3AHHM BeAHUHHAM Am'y u Am', Tlpu mnpupaske caeia
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MeTeopa K CJELy HCKYCCTBEHHOTO METEOpd MH, B CYLIHOCTH, Ae/deM mne-
PeXOi OT OAHOH XapaKTEPHCTHUECKOIl KPHBOH K Apyro#t, TO-ecTh A
DABHHX HHTEHCHRHOCTE!l CDABHHBAEMBHIX CAGNOB MMEET MECTO PaBeHCTBO

My = my+(AM ;—Am's).

CnejgoBaTeabHo, uToGn HailTH MCTHHHELD GN€CK MeTeopa /M, 1Heo6xo-
XOAMMO K 3BE3LHON BeJHYMHE MeTeopa /iy, HailAGHHOIl U3 XapaKTePUCTH-
yecKoil KPHBOIl TMOCTPOEHHON MO C/eAYy HCKYCCTBEHHOTO METCOpa, BHECTH
NOMpAaBKy

Am=iny—m=Am'\—Am’,

_ Taxum 06pasoM, M3 NOMPABKH, OOYCAOB/ACHHON BAMAHUEM ¢ona Heba
Ha c/ef HCKYCCTBEHHOTO MeTeopa, HeOGXOAUMO BHYECTh NOMPABKy 33 BJHS-
uue ¢ona HebGa HA C/IeJ HCTHHHOTO MeTeopa.

Ec/iu npuBASKa C/€a METEOpa MPOHSBOAKTCA K (POTOMETPHUECKUM CTaH-
[apTaM, BIEYATAHHHM HA TMEHKY, HE MOIBEPKEHHYIO 3ACBETKE HeGoM, HaH
K CYTOUHHM caeaM 3BE3A, TO HaiileHHas no rpaduky puc. 10 nmonpaska
GeplTcs ¢ OOPATHHIM 3HAKOM. '

§ 2. Meroarka o6paGoTkn HabMIOJATENPHOTO MaTepHaNa HOBHIM
criocoGom

OnuieM HOBHIl CNOCOS, KOTOPH 6bM pa3paGoTaH Hamu mpu o6pa-
GoTke HAGMIONATE/NBHOTO MaTepuana. OTHeJbHble 3TaNEL 3TOrO Crnocoba
3aKJAI0YAIOTCA B CAELYIOMEM.

1. Onpefeasercs JaudeilHas CKOPOCTb NePeABIIKEHHS U306paxueHun
meTeopa mo (OTOCIOI0 MIEHKH A C MOMOMIBIO GopmMyant

4L
Va =g, Tae

L ofmas mIKHA MeTeopa, COCTOSLIas M3 1 uacteil (OTpesox + mepephis),
a T nepnoj BpalleRHs 4-X JomAcTHOTO obtioparopa. [losyuentas JAHHel-
Hasi CKOPOCTb Ha IM&Hke A OyIeT OTAHYATECS OT AHHefHOll CKOPOCTH
nepeABHKEeHUs 11306paxeHus TOro Xe MeTeopa Ha Apyrux nA8HKAX, BCACR-
cTBHE pasiuuHsi B (OKYCHBIX PACCTORHHSX, OGYCJIOBAEHHOrO PasiHuHEM
B YIJAOBHX PACCTOAHHAX 3 METEOPOB OT LEHTPA MIACTHHKH. 910 pasauune
yuuTHBaeTcs mo dopmyae .

Cos oy
Cos 7

V=Va

9. Tlo nente xpoHorpada omperessieTcs yrjiopas CKOPOCTh BPAaUIEHHS
1MCKA W, U HAXOLATCS JUHE{iHHe CKOPOCTH NEpPeABHKEHHS u306paxenuit
MCKYCCTBEHHEIX METeOpOB [0 (POTOCAOI0, HCMOAL3Ya HopMyay

'v:w,,f;—, rae

f—doxycsoe paccrosiupe OGBEKTHBA HA PACCTOAHHH p KAMEpHL OT yCTa-
HOBKH,

r—pAaccTOfHye OTBEPCTHS OT OCH BPAalIEHHS HHCKA.

3. Jlas ¢oToMeTpuH BHIOHpaeTCs C/eld HCKYCCTBEHHOTO MeTeopa, JH-
HeiflHas CKOPOCTb IEpeABHKEHWs H300pa¥eHHs KOTOPOro no dorocnoio
GAMKE BCErO MOAXOLHT K JIMHEHHOI CKOPOCTH NepeiBUMEeHHs u300paxe-
HHMfl HCTHHHOTO MeTeopa.
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4. doromerpupyercs caen HCTHNHOTO MeTeopa, a 3aTeM BLIGpaHHLL
YUACTOK C/Ie/la HCKYCCTBEHHOTO MeTeopa.

5, llo caepy MCKYCCTBEHHOTO MeTeOpa CTPOMTCS XapaKTepHCTHHecKas
KpHBAsl, B KOTOPYIO BXOAAT C OTCU&TAMH MHKDPOQOTOMETPA OT C/1€Ad HCTHH-
110G METEOpa M HAXOAST ero 3B&3AHYI0 BEJHYHHY, HE HCMPABJCHHYIO 32
pasauuie JHNERHHX CKOpocTell nepeaBHKeHHs H306paxeHuil 1o GoTocaomn.

6. Ha ocuoBe 3axkoHa B3aHMO32MECTHMOCTH BHOCHTCS NONpaBKa 3a
pasziue JAnlieiiHEX ckopocTell nepeaBHikeHHs H306paxenuil no Goroenon
no cdopmyae

Am,=+251g %‘l‘ , TAe

@, Il U, CKOPOCTH MEPeABHKEHIsT H306paKeHuil HCKYCCTBEHHOTO H €CTeCT-
BEIIOTO METROPOB.

7. Buocutest mnonpaska 3a omuGKy TOAs €CTECTBEHHOro METeopa
(ta6a. 3), mompaBKa BLIYHTAETCH.

8. Ipunenexie x 3eHuTy GJECKAa MeTeopa nPOW3BOAHKTCS MO dopmyae

AM; =028 (1—Al; ), roe

M, — BO3AYUNES MAcca, COOTBETCTBYIOWIAst 3CHHTHOMY DACCTOSHHIO
% YUQCTKa c/aeja Mereopa.

Koadpiuuent npospaunocti armocdeps pasen 0.76 [15].

9. Tlo rpadiiky pnc. 10 naxofuTcs NOMpaBka 3a BAHAHHE (OHA.

10. Bee nonpasku (6, 7, 8, 9) npuGasasiorca K 3BE3AHOI BeIHYHHE
MeTeopa, HaifiaeHHOI U3 XapaKTePHCTHHECKOil KPHBOIL

11. Jlnn MeTeopoB C H3BECTHHIMH BHCOTaMH /7 npuseieHus Giecka m
K 100 kM npoussoauTcs no opayJae

M=m—5 Ig wer+10, 1
N S Cosz ' ’

M-—a6coatoThas 3BE31Mas BeallulHA MeTeopd. PesyabTaThi ompejeneHus
678CKA METEOPOB HOBHM CrnocoGoM GyayT NMPHBEAEHH B CAGAYIOWEM mna-
parpade.

§ 3. ConocCrasjeHHe pe3ydabTaToB, MNOJy4YeHHbIX METOAAMH MPHBA3KH
CNnenoB METEOROB K CYTOUHBIM Cjeaam 3BE€3X H K caefam
HUCRYCCTBECHHBIX METEOpOB.

B npeamaymeM naparpage MH H310&HAN OOHIYI0 CXEMY NPHBSISKH
Cae0B METEOPOB K CIeXaM HCKYCCTBEHHHX MeTeopos. O6pa6oTka cienos
METEOpOB RO STOH CXeMe 3HAUMTEIbHO MpOIe, YeM CXEMa MpPHBA3KH
CJeN0B METEOPOB K CYTOUHHM CaAeilaM 38831, usjomensas B § 2 ra. 1.
B obmeu Ha 06paGoTky 1 caeaa umerteopa no 3TOil HOBOII CXeMe yXOIHT
npUGARSKTEIEHO B 2 Pa3a MeHbule BpeMEHH, 4eM Ha 06paboTKy O0gHOTrO
METeOp2 N0 CHOCOGY NPHBRSKH €ro C1e1a K CYTOUHHM caenaM 3sésn. Tem
He MeHee. MPOCTOTA Il MPOIOKHTEIbHOCTH 0GpaGoOTKII He MOTYT Cay-
XUTh OGOCHOBIWHEM TOTQ IR HHOTO crocoGa. HanGoabuias TOYHOCTB
(OTONSTPHHECKOTO PR3YIbTATA J0.1KHA ABUTHCT OCHOBHLIM KPHTEpHEM Aaf
QUENKH METOXHKH (QOTOrpadiryeckoH (OTOMETPHH METeopos.

QIREN H3 BOSMOWRHHX ChHOCOO0B NPOBEPKH PACCMATPUBAEMEIN HAMH
METOI0S (JOTOMETPIHE METROPOB S51SeTCS CONOCTABAENNE, 4 30TEM AHAAH3
PE3VALTATOB 0OPIGOTRIL CIHEX H TeX C1€10B METEOPOB ITHMH METOQAMH.

TIas POUISHHY 3TOR 3Q339d B KIWSM PACNOPANKEHNH IIMEJNCh BOCEMb
CHKMKOS MTEODOS. PRSYILTETH OODGOOTKH KOTODHX NO CXEME, H3/M0MKEeH-
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Hoil B NPEABLYIEM naparpade, T. €. HOBHM CHOCOGOM (OTOMETpHI, CONO-
cTaBjennl C pesyabrataMu 06paboTkH MO MeTomy H. H. CurtuHckol, H3-
f0xeHHOMY B § 2, ra. 1 (6es BHeceHus TMONMPaBKH 32 HEBHINONHEHHE 3aKOHA
B3aUMO33aMECTHMOCTH, OMpPEJefeHe KOTOPOi BXOAHT B 3ajayy HACTOMIIEro
naparpada).

Ha puc. 11 npescrapaen NOBUTHBHBLE OTNEYATOK OLHOrO M3 HeraTH-
BOB CO caefoM MeTeopa (Ne 38) M caelaMH HMCKYCCTBEHHHX METEOpPOB,
BHEUATAHHEX 1A mAdHKe arperata ,A*.

Puc. 11

Ha pucynrax 12 u 13 npuBOAATCH (OTOMETPHUECKHE KPHBHE MeTeo-
OB, CHENE KOTOPEIX OGDAGOTAHE YKA3AHHEIMH ABYMA METOAAMM.

DOTOMETPHYECKHE KPHBHE, TIOJYYeHHEE MPHBA3KOL C/E10B METEOPOB
K CYTOUHHIM CAEAAM 3B&31, 0GO3HAUEHELL pumck6#i uudpoit I, a x cienam
HCKYCCTBEHHLIX MeTeopoB wupoil Il.:Buaun, ur0 pacXokieHHe B PE3YID-
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tatax oTOMETpHUECKOil OGPAGOTKM OAHUX M TEX MKe C/eL0B MeTeopoB
HBYMST MeToZaMi KoaeGjercs OT 0.3 10 2.5 3B. BeJ., NpHYEM, METOL
NPUBA3KH K CYTOUHHIM C/IEA3M METEOpOB NA&T CHCTeMATiiecki 3aBBILICH-
HEle DEe3yALTATH B Onpese’esHi 0.1ecKka Mo CPABHEHHIO C METOLOM TpH-
BASKH K CA€AAM HCKYCCTBEHHHNX METESOPOB.

”n

: WNM,»W_J\

I

Pue. 12

TIpH COMOCTABASHHI DPE3VIBTATOB, MOJAYYAEMHX DPACCMATPHBACMLIMHU
ABYMS MeToaMi, 0e3pa3iHuHO, GY1eM A MH H3MEpATb HHTEHCHBHOCTD
MeTeopa HEeH3BECTHOTO HaM 61ecka W 06pabaTHBAaTh ero AByMs cnoco6am,
1M Xe, EG OCHGBE DABeHCTBA MHTEHCHBHOCTEIl C71eJ0B ABYX (OTOMETpHIE-
CKILX WIKAT, CONOCTABISTE H3BECTHHE HaM Koanuectsa ocsewenus. Otciona

P it
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CNeAYeT, UTO A TNPOBEPKH NOJAYUEHHHX HAMH De3y/bTaToB CONOCTAD-
JICHHs ABYX METOAOB JOCTATOUHO K KATAJOMHEIM BEJUYHHAM 3BE3J BHECTH
Heo6XONMMEIE TIOMPABKK ¥ B TOM YHC/IE NMONPABKY 32 PasjH4He B CKOPO-
CTAX NEePeABIKEeHN H306paenuil SKBATOPHAIBHEX 3B&3/, H HCKYCCTBEHHOTO
MeTeopa no (OTOCAO0I0; CPABHHTH TOJYYEHHHI TAKUM 06pasoM pesyseTaT
C pesyJ/bTaTOM OGPAaGOTKH ITHX XKe CAEAOB 3BE3J MyTEM NMPHBA3KH K CIELY
JICKYCCTBEHHOTO M@Teopa, CHHTAs NPH 3TOM, YTO CKOPOCTH NMepeiBHKeHHs
u306paxennil 3BE3J4 M HCKYCCTBEHHHX METEOPOB MO (OTOCA0I0 PABHH
MexAy co6oil.

Mu HCMOAL30BAH MATepuas, MOAYYeHHH ! B mepuoxn dororpaduposa-
HHsl MeTeopoB noToka Ilepceup (cTaHaapThl OGH/M BleYaTaHH 1O Hauaxa
akcno3uuuu). Ha HeraTsax BHOGMPATHCh OT OXHOTO 4O TPEX C/IEAOB 3BESL,
XapaKTep M306PaXEenHs KOTOPHX OLIA MO BO3MOXKHOCTH OLMHAKOBEHM CO
c/e1AMH HMCKYCCTBEHHHIX METEOPOB. B OCHOBHOM 37O OLIAM CJ/IeAH B UEHTPE
noasi. Vickomoe pacxosaeHHe pesy/bTaToB, AOCTABAAEMHX ABYMS METO-
2aMH TIPEACTAaBAAETCA TAKHM PAmOM undp (ausuue dona HeGa yuTeHo):
2.16, 1.80, 2.03, 2.12, 2.19, 2.59, 3.23, 2.07, 2.14, 1.85, 1.79, 1.62, 1.77,
2,98, 1.98, 1.17, 1.70, 1.87, 0.92, 1.92, 1.54, 1.39, 1.62, 1.48, 1.86.

BHIMM, YTO BHOBL NONPABKa 32 OTKJOHEHWE OT B3aHMO3AMECTHMOCTH
B WHPOKMX MpPeAeNax KOAebAeTCs OKOAO ABYX 3BE3AHHX BEIHUHH. Cpex-
Hsfl BeJAMUMHA NONPABKH, € Yy4y&TOM TNpENBAYLIHX DE3YJbTaTOB (Bcero 33
3Hauenus), oxasaiach pasuoii 1.8+0.7 3B. BeJ.

HexoTopeie MpHYHHL, 00YC/aBANBAIOMIHE HENOCTOTHCTBO NOMPABKH 32
OTK/IOHEHHE OT 3aKOHA B3AMMO3aMECTHMOCTH TpH NPHBA3KE CJIGAOB METEO-
DOB K CYTOMHBIM C/eiaM 3831, GyAyT RLIACHEHH HECKOABKO TOIKE.

§ 4. PeayabTarthl (oToMeTpHuECKON 00pabOTKH ClElOB METEOpoB
Ha HerarHae.

IpusesiéM pesyAbTaTH doTomMeTphuecKoli 06paboTKH CNIENOB METEOPOB
Wa HeraTHBe B BHIE rpadukoB. HacTh (OTOMETPHUECKHX KPHBHIX YKe
npuBeneHa Hamu Ha puc. 12 u 13 npexwiaywero naparpada, rae Aaa
JANBHERIAX HCCAEOBAHNIL CelYeT NOAL30BATHCH GOTOMETPHUECKHMH KpIL-
BuMH 1OA puMckoil wudpoit I, Tak kax OHH MOAYHEHEL 6oJiee TOYHBIM
METOZOM TIPUBA3KH CIEJIOB METEOPOB K C/eAaM HCKYCCTBEHHHX METEOpPOB.

Ha puc. 14, 14a, 15, 15a, 16, 164, npuBejeHs GOTOMETPHYCCKHE KDH-
Bue, 06palicT IHbe CNOCOCOM, H3MOXKEHHEM B naparpage 2 ra. . Kpusete

M
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ACTANACHD 1AMH OT- Jennem nmarepuana 3TA yCJIOgHCUI I‘leIHMU.a nom‘en(;:n;) Col‘ll"{.)g’r;i;c(l;lrixcﬁg:
u3MeneHus Gaecka l\;i’l‘eopos noToxa l‘ﬁlepcsgnoélﬂl):)‘»‘tg;m PLiCOTHL METeo- Ayer TMpUAABaTh TaKice ocoboe 3HAuEHUE TOMY (AKTY,

ejibuo Ha pc. 14, a, rae Mo OCH abcL

gbs. a.no gcu op,zumaT, 3xX AGCOMIOTHHE 3BE3ANbIE DBEJNUIlbL, népsw:i:i’a M
PO HabeykaHne HAJAOKeHHs ONHHX TpadHKOB HA ApYrHe, uufunm 3231 ; erune
BEIHUNH OTHOCHTE/BHO cMemieHtl. BooGiue roBops, namcuierci p

G7eCK METeopdB STOFO NOTOKA Ha Tpu rpymmsl. Knepsoil rpynie MOKHO

0

-50|

i he
] g Z P
* Pic, 152
09

Puc. 1da

ABJIEHUS METeOopOB NOTOKA l’lepceuu, PasiiHdHE, ¥ TaM, rae HMeercs mno-

- - ) _ . g
oTieCTH BC2 MeTeOpi. B1eCK KOTOPHX M3Meserca oT—2 f0—d45 3peal- racaue OHOFO METEOpa MMEET MecTo Bosropauue apyroro. [ieno s ToM,
= 0 B 3 . o

e B A 3 0YHO ONpeJe/IeHbl BRHCOTH;
= & X 3 . OH rpynne WTO A/ HEKOTOPBIX METeOpOB HEAOCTAaTOHHO T ;
i seiwann. [lpmaey, 111 wux Xapaktepust Benuwki. Ko Brop  BHCOTH:
HHOX;:D}ao-u.'ﬂﬂe-ﬁ-n-p«;eyéop' i NeNe 9,p10, 11, 13, -6neck KOTOPHX MEHRETCH 5 GOJBUIIHCTEE e CAYyYaeB BHICOTHI BO3TOPAKNA JeWar B TNPEL
3= EO - OTHED RS i k) N . -
or—1,5 =0—2,5 8. Bed, i, HAKOHel, K TpeThell TPynne OTHecEM MeTeo
5 =0—2, -

o 9 [N $ tn
& QX
I RN L . S
S e e ———
"

5.

3]
PO T

70 Hxs [Zal . = o [
77—-—2»———4’———‘5—”‘5— wTE 4 € tam

PYTER U 1.7, 12 ¢ msuexennen Saeckn ot 0.5 x0—1.0- 35, pea. Oamaxo, Puc. 16

fox0 IeJOHR2 HOCHT YCIOBHHA XAPAKTCP 1 NYIKUO AYMATD, UTO € HAKOM-

Puc. 15

»
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110—105 xn. Ha puc, 15, 152 npuseensr kpupbie H3MeHeHua aGCoNIOTHEIX
3BB3JIHBIX BEAHYUH METEeOopOoB, ile OTO)KHECTBJléllilﬂe ¢ NOTOKAMH, CJIEJI
mereopa Ne 15 ouenb caaG, (OTOMETpHPOBATH €ro GBIO NOYTH HEBO3-
MOXHO, 109TOMY, BEPOATHO, I NOJyueHa TaKas aHOMANbHAl KPHBAs 6Gaecka
(usMepenus A/is Onpefe/eHHs ero BHCOT NPOBOAHAHCH C aynoit). Breck me-
TEODOB, AAs1 KOTODHX BBICOTH HEOH/I H3DECTHH, HJAH X ONpejenenne
BL3HBANO COMHeHHe NpeACTABJeHH b puie rpadukon a pic. 16, 16a.

m
-30

-20

20|

3
Puc. 162

Uz paccMOTpEeHHsT PUCYHKOB CAeLYyeT, UTO Kakas-Au6o SIPKO BBHIPAMEN-
Hasl 3aKOHOMEPHOCTh H3MeHeHls 6JlecKa MeTeopoB OTCYTCTBYET, KPHBHE
HMEIOT CaMue paanooépasx—xme (t]OpJ\lb[, BCOHIKH METEOPOB B GOJBIIHHCTBE
cayuaes HAGJI10AAI0TCSl B KOHIE nyTH.

§ 5. OGuine KPHTHUECKHE 3aMEYaHHsT O METOAE MPHBS3KH CJAeA0B
METEOpOB K CYyTOUHBIM W TOUEUHBIM CAefaM 3BE34 Ha HeraTHBC.

Onumenm o6uue HeAOCTATKI METOIA | -
TOUHBIM CJeJaM 3B&3JL HA Heratuse, @ NPUBASIAL CIEAOB METEOpoR i ¢¥
amn o6IHe 3aMEUAHH 3aKAIOYAIOTCA B caefyloweM. OueHb MHOFO
BPEMEHH OTHHMAET NMPOLECC OTONAECTBJEHISl CYTOUHBIX CeJOB 3BE3A CO
38&34aMIl He6a 1 BHIHCHIBANNE NX BENHYUH, KOODAHHAT M CNEKTPAJAbHEIX
KJIACCOB M3 KATAJIOr0B. Mpu 3TOM BHNANAIOT U3 06PaBGOTKII CACKBI 3BE3A,
06pa3oBaHHbIe ABOHHEIMH I TEPEMEHHEIMH 3BE3JaMH, MMEIOLIUMI OAMHA-
KOBHE M/ O/MIBKHE CKIOHEHHA, BCAEACTBHE HANONEHHS HX CYTOUHBIX
CJIEAOB, CYTOUHHE C/e/bl SIBHO OTJHYIHIE N0 XapaKTepy 11306‘ axceHHs ot
cnel;a Melzleopa, G0 B GOIBUINHCTBE C/yyaeB wanpabaeHie c:xenpos He coB-
ﬁﬁoez'e xBgi;(;l:yan:n(?;lg;%aﬁ":y;&cgigOy?.l;mﬂ XapaKTepHCTIIECKOil KpHBOil
A T
(HOTOMETPHPYETCS Bech CJeL METeopa it oggggﬁ:gux}alc,r?ur:l?;gmlliue T:J‘;éq
HeHBl TAKXE OQLIUGKH TIPH OTOMIECTBICHHN 3883, e
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Jasmenenie B YCJAOBHX NPOSBACHHS Pa3AH4NO CKA3LIBAETCA 1A CJae-
ax 3B&3L M MeTeopoB. IIpi yBsemuuenui NPOACANKHUTENBHOCTH NPOfBAC-
1117 YYBCTBUTEJBHOCTb (POTOCAOA K M300paNcenisis MeTeopoB PE3KO BO3-
pacraet, B TO BpeMsl Kak K u3obpancennsamM 3BG34 Ona OCTA&TCA MOUTH
yensmennoii [2]. D10 3mauMT, 4TO HyMkeH CTPOTHil KOHTPOAL YC/IOBHIL
nposBAeHHs A5t TOro, 4TOGL! OAHAME! ONpeje’gnias NoMpanka 3a HeBLl-
nodHeuie 3aKkoHa B3dHMO3AMECTHMOCTH TNpU NPHBA3KE CIeJ0B MEeTeopoB
K CYTOUHBIM CAe[aM 3BE3J OCTAaBAAACh HEN3MEHHOIL. BeseacTBue BJAHSHHS
¢oHa ne6a 374 NONPABKA CYUIECTBEHHO II3MEHARTCS. Flpu BerunTanui Gona
1e6a HHTEHCHBHOCTD CYTOUHLIX C/AeJ0B 3BE3A HaA (JOHOM yMEHbIUAETCs B TO
BpeMs, KaK HHTEHCHBHOCTL CAGAOB METEOPOB (B 33BHCHMOCTH OT MPOAOA-
JKUTENLHOCTH AGiiCcTBUSE (oHa 1eGa A0 1 NOCAe MOMEHTa OGpasoBaHus
CKPLITOTO 11306paXelis C/efa) MOXET KAK YBeJWYHBAaTLCA TAK H yMEib-
\aThes. KpoMe TOro, cama nompaBka, Kak B cayuae AeiicTBus (ona neba,
Tak i 63 HEro 3aBUCHT OT YPOBHS NOYEpPHEHHs WH HHTEHCHBHOCTH Cleda.

Kax caeayer us pagotst A. IT. Kaprysauckoro u [1. B, Meiikaspa {26],
YyBCTBUTEALHOCTL (POTOC/ION 3ABUCHT OT TEMNEPATYPHL, B peaabHEIX yCJ0-
pHAX (POTOTPA(HPOBAHHS METEODOB, NpPH YBEAHUEHUH TEMNEpPaTyprl, 1yB-
CTBHTEIBHOCTh (DOTOC/IOf K METEOpy BO3PACTAeT, @ K 3BE3AM yGLIBALT.
70 3HAUMT, UTO C yBE/HUEHHEM TeMDepaTyps, NpH KOTODOIl IKCIOHU-
pyeTcst CJ/Oi, MOTpaBKa 33 OTK/OHEHHE OT 3aKOHA B3aHMO3aMECTHMOCTH
\IpH TPUBA3KE CJACLOB METEOPOB K CYTOUHbIM CAENaM 38837, YBeJHUHBACTCS.
DaKTOpH, BAHAOUINE HA MOYEPHEHHE doTocson” (yca0Bysl NPOABACHHS,
TeMNepaTypa, 3aCBeTKa 11e6OM  T. A.), IO Pa3HOMY CKASLIBAIOTCA HA CKpHI-
THX W306PaXEHHAX CAEO0B 3BE3J 1 METEOPOB; 3aKOHOMEPHOCTH, HX o6pa-
30BaHMA PA3JAHYHBL

Paamiuue B BbUACPAKKAX ABAAETCS NPUHLUMIHAJBHEM HELOCTATKOM Me-

TO@ NPHMBSI3KH C/EAOB METEOPOB K CYTOUHBIM CaAelaM 3Bé3j, 160, HAPSLY
¢ n3yuennen cBOficTB (OTOCAOA MPH BhUACPKKE, ¢ xoTopoil 06pasylorea
cAefH METeopOB, HYXHO H3YyuaThb TAKKe €ro CBOiicTBA MPH BEAEPNKKE,
¢ KOTOpOIl MOJIYualoTCsl Ciedbl 3BE3A, npuuéM feiicTBHE HexmeaTelbHbIX,
HO pPeaibHO CYL(ECTBYIOLMX (AKTOPOB, BJHIIOUIMX Ha HHTEHCHBHOCThb
CAeNO0B 3BE3A I METCOPOB, YHUHTHBAETCS, 8 HE HCK/AIOHAeTCH. JTO 3HAUM-
TeJBbHO OCJONHSIET METOLMKY OGpafOTKH C/elOB METEODOB It NpPaKTHYECKH
TOUHHII Yu&T 9THX (PaKTOPOB HEBO3MOXEH. Merognka ¢ororpaduueckoil
(DOTOMETPHH A0AMNHA PA3DAGATLIBATECA B HANIPABAEHHN HCKJIOYEHHS BJAKS-
Hus HeXenaTeabHLX (haKTOpOB, @ He uX yuéra.
-~ Cnoco6 npuBA3KH C/A€J0B METEOPOB K CYTOUHHIM caeaam 3BE3L, npel-
no/ardeT HAANUNE YCTAHOBKH, KOTOpas OBl MO3BOAWAA YHECTDH peanbHO Cy-
1IeCTBYIOLHE OTK/OHEHHS OT 3aKOHA B3aMMO3aMeCTHMOCTH, Ecan yuecTb,
4yTo oTa MOTpaBKa siBAAeTCA (QyHKUHEN CTOMBKHX KE nepeMeHHEIX, 4TO H
nouepxenue (HOTOC/ON, TO €€ HYKHO Gyner onpeaensTh KauAHil pas MIA
KawIOro meteopa. OTCIONa CJAGLyeT, UTO mpolle Cpasy AenaTh MPUBSI3KH
C/ICOB METEOPOB K CAelaM HCKYCCTBEHHBIX METEOpOB. .

BhLiLecKa3aHHbe KpHTHUECKHE 3aMeuauns B eile Goabuleii cTeneHH
NPUACKHMB 1 K CHOCOOY NPMBA3KIL CAGL0B METeOpOB K TOUEUHBIM H30-
Gpamenuan 3péan Ha weratuee (5, 6]. DroT CnOCO6 HE BLAEPKHBACT
KPHTHKH eille i TMOTOMY, YTO TPOH3BOAHTCH (oTOMETpHUECKA PUBA3KE
IBUKYIIHXCH OGDBEKTOB (mMeTeop) K HEMOABHKHEIM (3Bé3nst). [louepnenne
B LEHTPe H300DaxeHn NpeAesibHOll 3Be3AL [5] mensercs, B 3ABHCHMOCTH
OT HEeH3BECTHOTO HAM paciperejeHus CBeTOBOI 3Heprii B a6epparHoHHOM
nsitHe  paccesinnst, Qopma KoTOPOrod CYUICCTBEHHO MEHSIETCs OT UEHTPa
nons o6bexTHBa K KpasM, TAK 4TO BOOGILE CTAHOBHTCA HESICHEIM, YTO Xe
MEl B Je{iCTBHTEJBHOCTH (POTOMETPHYECKH CPABHIUBAEM.
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TJABA 1V.
OLUMBKH ®OTOrPAGUYECKON ®OTOMETPHH METEOPOB

Onpenesende OWMGKH KOHEUHOIO DE3yJLTATa doTomeTpHueCKOil 06-
paGoTKH CJENOB METEOPOB la HeratiBe SABASETCA HanGosce BAMCHHM,
TPYAHBHM W MEHEEe BCEro paspaboTanHLIM BONPOCOM. OcHoBHasE TPYAHOCTB
COCTONT B TOM, 4TO ONpelCJfeMHil 6/eCK Mereopa, KaK GE/O BHACHEHO
HaMi paHee, AIBASETCS (YKl MHOrOUNC/ACHHEIX, He 3ABUCALIMX LPYT OT
Apyra H K TOMY JKG HENOCTOSHHEIX (PaKTOPOB. Owun6Ka,KOHEUHOTO Pe3yb-
tata GyOeT 3aBHCEThb OT KauyecTBa HCIIOABL3YEMOrO MeTOAd hoToMeTpuu
METEOpOB OT TOTO, HACKOALKO NOJHO H KaK YUHTHBAWOTCA AeficTBYlOmUME
(HakTOPHL.

B auteparype [4, 8] uMeloTCA YKa3aHMS HA HEKOTOpHE HCTOUHHUKH
omM60K, HO B GOMBLIMHCTBE CjAyuaeB OTCYTCTBYyeT HX peafibHOE® ompe-
JienieHue.

§ 1. Ownbku thoTorpaduyeckoro mpouecca.

VI3BECTHO, 4TO KPHCTAMIL TAJOHANOTO cepe6pa B QOTOIMYJBCHH pas-
anunE 1o dopme, pasMepaM, BCTPEualoTesl B BHIE KOMKOB H pacrpele-
JeHbl HepaBHOMEpHO. [IpH NposBAeHHH H30OPAMEHHS OHH NPEBPALIAIOTCA
B KAYGOK cepe6psHHBIX HuTeil (3epna) [27], paamepbi KOTOPHIX MPEBOCXO-
AT MCXOAHbIE KPHCTA/VIEI; NPOHCXOAHT NPOSIBJEHHE YaCTH COCEAHHX KpH-
CTanJ0B, He MOABEpriMxcs IeilcTsnio cseta. Ilpossnennoe H30GpameHue
npescrapaser coboil kpaiiHe HEOLHOPOAHYIO CPEAY, MJIOTHOCTb MOUEPHEHHI
KOTOPOJ#i MEHSIeTCSl OT TOYKH K TOUKE, UTO BHOCHT HEKOTOPYIO cnyuaitnyIo
omu6Ky B KOHeuHHIl (GOTOMETpHUeCKnil pe3y/ibraT. TlsoTHOCTH TIOYEPHEHHA
(AEHOK OMHTA PaGoTH [18] OXBATHBAIOT MJOTHOCTH Nouepieuns (oua
CHUMKOB MeTeopoB. C/e0BATE/biI0 MOXHO CYHMTATb, YTO OWNGKA, C KOTO-
poit onpeseasercs ¢on ne6a, oxoao 4%,.

Tpu npoMepax Ha MHKPO(OTOMETpE C/ACLOB METEOpoB ton  neba
BEIUMTAACH, NOSTOMY OLIHOKA ONpele/feHuss HHTEHCHBHOCTH Clejd MeTeopa

ng-4
6yler He MeHbIIe 4YeM iﬁo . Dry OWHGKY MOMHO BLIPa3uTb B 3BE3LHBLIX
BeJMUMHAX MO XAPAKTePHCTHUECKOil KkpuBoil Mereopa. Ommubra Qororpa-
(pHUeCKOro mpollecca OnpenessieT Cayuaiibie L3Y6UL® poToMETpHUECKOR

KDHBOHl MeTeopa, sBHBILIMECH pPe3yJbTATOM HEOXHOPOAHOCTH ,HCKAIOUEH-
noro goua“ Heba.

B Tabnuue 4 npuBeAeHHl 3HAUCHMA OWMGOK omnpefenenus 6Jecka
(hOTOMETPHPOBABIINXCS HAMH MeTeopos (1, 2), moayueHnse oo Hauanb-
HOMY A, H KOHEUHOMY A, y4acTKaM XapaKTepHCTHUECKOil KPHBOH, HCNQIb-
30BaHHHIX AAfl OTOMETPHH METEOpOB.
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I
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006 | 010 ! o1 | o2t] 026 | ot
004 \o.m foot | 005] 02l 012
BuguM, 4T0 Ay > Ax. 70 06bACHAETCS GOJLLIMM HAKJIOHOM HAYaJb -
HOFO Y4aCTKa XapaKTePHCTHYECKOii KPHBOII NO CPABHEHHIO C y4aCTKOM
COOTBETCTBYIOLIMM HAHGO/BILEI MHTEHCHBHOCTH C/ela MeTeopa.

§ 2. BosMOHble DA3JHYHS MEWIY YUHTBIBAEMOSI W HCTHHHOI
ownGKofi noas.

Hamu yxasesanoch [16], uTo owmbka noas 3aBHCHT OT YIAa Meduy
CMeOM METEOpa H PajAHyCOM, NPOBEAEHHBIM OT WUEHTPA ONTHUECKOro Mo
K H3MepaeMoMy YyuacTKy caeia. Takas 3aBHCHMOCTB 0GycioBaeHa TeM,
yTo u306paxKeHHe TOUKH 1A HeraTiBe NPeiCTaBIAETCs pa3HOOGPasHEIMH
aGeppALIIOHHEIMI (DHTYPAMH HENPaBHALHON GOpME! [2]. Benencteue aToro
lé HCKJIOUEHA BO3MOXHOCTh 3aBHCHMOCTH OWUMOKI MOJS OT HHTEHCHBHO-
CTH cjeja MeTeopa H ero OKyCHPOBKH.

BHIGOp CYTOUHEIX C/IGOB 3BE3]L HA TAKOM JE DACCTOSIHUE OT onTuye-
CKOTO 1leHTPA, YTO U W306paxceHue MerTeopa [4] ue uckaouaer OWHOKH
MoJAf, MOTOMY 4TO HANpaBJEHHE MX JABHXEHWS MOMET 6HITH HE CHMMe-
TPHUHO OTHOCHTE/BHO UenTpa. [Iponyckanne e BCEro CYTOUHOTO CJaCAA
3peagsl 9] Takdice He MCKAIOUAET OLIHOKY.

Pasinuie B OWWGKAX NOJA OOHAPYMUBACTCS NPH NPOMEpAX CAELOB
HCKYCCTBEHIIEIX METEOpOB, BNEUATAHHBIX HA HEraTus no JHArOHaAN Kaupa
KaMepel, kaK nokasano na puc. 17. TTpomepanuch TPETLU Clembl MEeXLy
nepsoit i BTOPOil BCOBIIKAMHM OT Hauaja. XapakTepHCTHUECKHE KPHBHIE
npejcrapaenst Ha puc. 18. Onit unmeior paaHuHbiii HAKJAOH 1l MEHAIOT CBOIO
opwmy.

P I-%,a puc. 19 mpejcrapaes OWAGKH MO OTHOCHTEJIBHO MEepBOTo CTali-
aapra, (uudpa 1), BMEYaTaHHOro B LEHTPE NOJS; orcuét MuxpodoToMerpa
n—ng =30. [lonpaBKy 3aBHCAT HE TOABKO OT PacCTOARNSA, HO W OT MecTa
PACIOAOKEHHST METEOopa Ha NEraTHBE It er0 OPHEHTHPOBKH. B pacemorpen-
oM cayuae ,pasGpoct omnlKi N0t AOCTHFAET 0.2—0.3 3B. Bea. Haii-
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newnan panee owmbka noas [16] coorsercTnyet JefiCTBUTeNBNOCTIH, Tk
KaK JEXHT B Npeacaax atoro pasbpoca.

HyxuHo uMerh B BHAY, 4TO H3Yueune ountoKi noas [16] nposopg-
70Ch N0 C/AEAY NPOXOSIIEMY Hepes UCHTP BA0AL GOABINOIl CTOPONLI Kaapa,
a He 1o JAuaronaan.

Puc. 17
M3 BhIUIeH3I0KeHHOTO

CJENYeT, YTO HAHGOM R

s B ¢ €€ PACXONACHHE MeXA,

yuréuroit [16] u uctunnoii ownbrany nong cocmunne?okonoio 2 a 'Be"‘)f
38 -
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§ 3. OwnGku, oGycrOBNEHHbIE PA3THUHEM B (hOKYCHPOBKAX
u3o6pamenuit.

dorocunmki mereopos na CAO wacto nosyuaiotes ue B doxyce. 310
OGLACHAETC KaK TPYMHOCTBIO (DOKYCHPOBKM CBETOCHJBHEIX OOBEKTHBOB
|28], Tax u PAROM APYTMX MpHAUKI: NMEPEKOCOM KACCETH B Kamepe, KOPoG-
JendeM MAEHKH B kaccerTe u T. A, Mpl nocraBuan cBoefi 3ajaueit Bhsic-
nuTh BO3MOXuLe (oromerpuueckne OWNGKH, O6YCNOBACHHEE PA3THUHEM
B (OKYCHPOBKE CJEJd METeopa il WIKaJE CpaBleHus.

NN

L7

Puc. 18

[TyreM nmepeABHXKEHIS MAEHKH B KacceTe, B LEHTPE ONTHYECKOrO MOJs
06beKTIBA BNEYATHIBA/IMCH HCKYCCTBEHHHIE METEOPH NPH PasAH4HOll (oKy-
CHpOBKe, BcTpeualomeiicn nHa
npaktuke. Ha puc. 20 npeacras-

JNeHBl XapaKTepHCTHYeCKHe KpH- 4
Bble 3THX CJACHOB.

BuauM, uTOo HauGosbluine
ownGKH 3a pasauyue B (OKY-
CHPOBKAX WIKAKB CPABHEHUS H
c/esa MeTeopa MOTYT GEITh OKO-
no 0.6—0.7 3B, Bea.

Pasanuus B xavectse H30-
6paxenus H (POKYCHPOBKH fB-
NIOTCS OCHOBHHIMH NPHYHHAMH
PacxoxeHHs (OTOMETPHHECKHX
KPHBBLIX OJHOTO U TOTO ke Me-
TEopa, MONYUEHHOTO DA3HBIMII,
kamepamu. Ha puc. 21 pas mpu-
Mepa npusogsTca GoToMeTpHue-
ckue kpupble Meteopa Ne 23
(ta6a. 1), noNy4eHHOro Ha MIEH- 30
ke arperaroB ,A“ u ,B*. doro- Puc. 19
MeTpHyeckasg  NpPHBA3KA IPO-

H3BOAMAACH K BMEUATAHHBIM HA Te e MAEHKI (HOTOMETPHUECKHM CTAaHAap-
TaM. Kak suguM, pasauune B GaecKe COCTABJASET OKOJO 0.5—1.0 38. BeJ.
He -uckaioueHa BO3MONHOCTb TOTO, HTO B I@HHOM CJAy4ae HIpaeT poab
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TaKKe U ‘3ABUCHMOCTL CBEUYEHIS METeopa OT HanpasieHid [4], mockonwKy
MeTeop GHJ CHAT C ABYX YAQJIEHHHX MYHKTOB.

n-ng
80\
60

4o

-30
Puc. 20

§ 4. Own6Kn onpejeneHus 6necKka MeTeopoB C NMOMOLIbI0 YCTAHOBKH
2MCKYCCTBEHHbIE MeTeopbl“.

06 omu6kax onmpeie/eHus GJecka MeTeOpoB C NMOMOLIBIO YCTAHOBKH
L MCKYCCTBEHHHE METeOph® MOXHO CYIHTH N0 Pe3yJbTaran NPUBASKH O1-

HOTO ¥ TOTO Xe.Cleld MeTeopa K DAa3/MYHBIM CJAEAaM HCKYCCTBEHHBIX
METEOpOB.

m
-3.0

85 Him.

Puc. 21

Ha puc. 22 npuBejeHs (OTOMETPHUECKHE KDHBbIE MeTeopoBs, MOAY-
yeHHBE MYTEM MPUBASKM K PASAHUHHM C/EAaM HCKYCCTBEHHEIX METeOpOD
OLHOTO H TOTO e (POTOMETPHYECKOro CTanaapra.

Llucps yKa3HBAIOT HOMEp C/EAd B CTAHAApTE.

Pacxoxjenue B (OTOMETPHUECKHX KDHBBIX MOXCHO 06BsICHUTE OLIHG-
KaMH ONpeNe/eHus Hy/Mb-IYHKTOB HCKYCCTBEHHEIX METEOpOB, omuGraMi
doTorpaduueckoro npouecca, HECOOTBETCTBHEM (boTOMETPHPOBABILHUXCS
YYacTKOB CJAEKOB HX OJeCKY K3 KPUBLIX DHC. 5, 6, 7, 8, omuGkamMu MpH
OnpeJie/eHHH OTHOCHTENBHOTO H3MEHEHHS 6s1eCKa HCKYCCTBEHHOFO METeopa
B Ipouecce ABHXEHHS oTBepCcTHit HaA ocaabuTesneM, OWHOKaMH H3MepeHHil,
HeBBIMOJHEHHEM 3aKOHA B3AHMO3AMECTHMOCTH M T. IL
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Hs puc. 22 caepyer, 4TO B KOLEUHOM cubre Bulenepeyncaenine
BO3MOXKHEE omubku cocrasasior oxono 0.1 3B. Bes.

rmo -
-60

-50

30 40 &0

Piic. 22

§ 5. Ouetka owu6OK NPH HCMOJAb30BAHHH CPEAHETO xo3chduunenra
NpoO3pa4yHOCTH.

[pu yuére aTMOC()EPHOTO NOI/OMLISHHH CBETA 3BE3J W MeTeopa Hamil
MCTIOJIB30BANCS CPefHHil KO3(hduLueHT NPO3pasHOCTH P=0.76 [15].

OlieHuM OWHGKH, KOTOPHE MOLMW HMETh MeCTO IDH pasmiuiit cpen-
HEro 1 HCTHHHOTO KO3((HIHMEHTOB MPO3PaUHOCTH. B peajbHHX yCAOBUAX
NOAYUEHHA HAGMIONATENBHOTO MATePHaa Ero SHaUeHHe BPAL JH H3MEHALTCH
B GoJjee WIHPOKUX Npenesax, Yem oT 0.65 zo 0.85.

OmeHuM MAKCUMATBHYIO OLIMOKY 0BYC/IOBIEHHEYIO HeCcOBIaJeHHeM Cpea-
nero P=0.76 C BO3MOXHHM HCTHHHHM. [1yCTh 3GHHTHOE paccTosiHie Me-
Teopa 20°—CYTOUHHX CAEAOB 8BE3L 60°. TlonpaBk# paBHBL:

npu P=0.65 Am=0.45
P=0.76 Am=0.28
P=0.85 Am=:0.17.

B kpafineM cryuae, omnbka yu&ra aTMOC(EPHOTO MOrJOMIEHH HAXO
IuTCS B Tpejesax oT +4+0.17 po—0.11 3B. BEJ. Ha mpakTuke xe ykasaH-
HEfi yHTEpBaA OWHKGOK 3HAUUTENBHO cyaeTcss BBHAY TOTO, HTO tdoromeT-
DHpYIOTC YUACTKH C/eAOB 3BE3L H MeTeOpoB C PasAHYHBIMU 3EHUTHHIMU
PACCTOAHMSAMU. B CYIIHOCTH MBI HMEEM KaKoe-TO OCPEAHEHHOE ocaabuaenne
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1A CYTOUHBIX C/IEAOB 3BE3JL, CKa3HBAIONIEECH HA XapaxTepHCTHUECKON Kpu-
Boit I MOUTH TAaKOe we ocaabaenue mereopa.

Hago mnosaraTe, UTO MpHBEASHNLIC Buiwe oumoKn yuéra anddepei-
[UaABLHOTO TOTJIOMENHA CBETAa 3BE3JL W MeTeopoB 3eMnoii  armochepoii,
BCAGACTBHE NPHMEHeHust cpeanero Kkos(duuuenta npospaunocty, Jexar
B Npejenax owHGOK ONPEAENEHIs KATAMOXKIBX BEMItl 3BE3A. Tak na-
npiMep, B kataaore PD, KOTOPLIM' MEl NOJB3OBAAKCL Kak nanGosee TOU-
M, Greck 3sesgul Ne G30 ompeseasercst TakuM oM swauennit: 5.71,
5.45, 5.53, 5.58, a apeaant Ne 11006—7.21, 7.44, T. c. HMeemM HuTepBan
omu6ox 0.2—0.3 3B. Bequrumit. Takinm oOpasom, npu yutre aupdepen-
WWHATBIOTO MOTJOMENNs BIJOTH 10 3EHNTHHX paccromuiit pasupix 60’
MOMKHO TOJIE30BATHCA CPEAHIIM KOI((IIIeNTOM NPO3PAUNOCTIL.

PaccMOTpHM  CAYuail TPHUBA3KI MCTEOPOB K CACAAM HCKYCCTBEHHBIX
MeTeopoB.

DTajNONHPOBANIE YCTANOBKI NPOH3BOAHAOCH MyTEM MPHBA3KI K 3BE3-
71aM, 3GHHTHOE DACCTOSliMe KOTOpHIX He mpessimtano 20°. TlycTob Kkoapu-
LHEHT NPO3PAYHOCTH aTMOCEpPsl NPH 3TAACHHPOBAHIIL  YCTAHOBKI OBLA
pasen P, mpu noayucHun CHEMKA MCTeOpoB—FP,, a nptt oGpaGorke ciena
MeTeopa HaMil ucnosbzopaacs Kospduumenr P;=0.76, Hdenas npussisky
clefa METeopa K Cely MCKYCCTBEHHOTO MeTeopa CulTaeM, uTo ocaabie-
HHe 3B&31 CDaBHeHHs NpIl 3TAJOHHPOBAHHH YCTAHOBKI TIKOE ke, KAK I
y Meteopa. OAHAaKo, B AefiCTBHTE/ILHOCTH, MeTEOp OLl oOcialaen Ha Be-
Anuuny m, = — 2.5 M, 1g P, a 6]eCK MCKYCCTBEHHBIX METEOPOB ua /=
=—9251g P, 1. x. 2=0. [lonpaBka, KOTOPYyIO C/CLOBAJIO Okl BHECTH
B GJeCK MeTEopa, TOAyUeHHHIl H3 XapakTepHCTHueckoil KpuBoil, paBHa
my—m,.

TMockoabKy KO3(h(pUUUEnTH NPo3pauHocTH Py u P, 1aM HE OblIH 13-
BECTHH, MH MCIOJB30BAIM Cpemuuit woshduunent npospaunoctn Py u
BHOCHJIM B GJeCK MeTeopa mompasky my= -+ 2.5 M, lg P, Hecoorsercr-
BUE TONPABOK /1, — M, H My B GYNET COCTaBAATH OWMOKY KOHUEHOTO
pesyJabTata Am=1un,—n,—my.

OueHHM MaKCHMANLHYIO OWHGKY 33 aTMocheproe noraometnne (2=60°).

Tlpu

P,=0.65 P,=0.85 P,;=0.76 Am= 0.1
P,=0.85 P,=0.65 P,=0.76 Am=—0.12.

BuauM, uTO B paccMaTpHBaeMOM ciyuae, omuGia onpenesnexus 6aecka
mereopa Haxomutcss B npefenax ot —0.1 mo 4-0.7 3B. Ben.

B Rawux paccyXJIeHuAX MAOMyCKanoCh, 4TO CHEKTPanbHHII cocTas
U3AYUEHUs CPaBHHBAEMBIX OGBEKTOB oAuHaxoB. Onuaxo, mas Qoromerpu-
POBABILUXCS HAMH METEOPOB OH HE M3BECTEH H MHl HE MOTJIM BHECTH CO-
OTBETCTBYIOLLHE MOMpPABKH 33 WBET MeTeopa. [10 MMeouMMcs ManouHcien-
uelM fauHeis [29, 30] mokasatesnu usera MeTeopoB Mensiorcs ot+0.8 mo
—1.4, 7. e. NO L{BETY OHH OXBATHIBAIOT HE TOJIBKO BCE 3BE3AbI CNEKTPAJIb-
HBeiX KJaccoB G—O0 (xkonop-wHAEKCH KOTOPHIX MensioTes ot +0.8 a0
—0.5 [22]), HO MOTYT OHITBH M €HHHUMH, NPUUYEM LBET OJHOTO H TOrO We
merteopa Mensiercst [30]. Orciona caenyer, uTo MPUBEAEHHEIE BHILE OWUOKH,
06yCNOBJEHHEE HCNONB30BAHHEM CPEAHEero Kos(@HIHMeHTa NPO3PAUHOCTH,
JIeXKAT B Npejesax H3MeHeHHs MOKasaTeJs LBeTa MeTeopa.

Kost¢uuuenr Npo3patHoCTH 3aBHCHT OT CMIEKTPAIBHOTO COCTABA U3NY-~
4eHHa, npoxoaaumiero armochepy 3emau. Iaa npumepa npuBendm tabauuy
TaKOH 3aBHCHMOCTH A 3BE3Jl, 3aMMCTBOBAHHYIO M3 paGotm [15].
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Tabauya 5.

0-1}11-2:2-3|3-4 4-5|5-6

Bo 0761 076 | 077 } 078 | 0.79 | 0.79
A0 077 | 078 | 0.78 | 0.79 | 0.80 | 0:80
Fo 078 | 079 | 0.80 | 0,80 | 0.81 | 0.81
GO 0.80 | 0.80 | 081 082! 0.82| 082

Ko | 082 082 083, 0.83 | 083 | 083
Mo | 083! 081] 084! 084 084 08t

Fcait y4eCTb, 4TO KOM(UUHENT NPO3pauHocTi aTMOChHepn ymenb-
waeTcst MpH Nepexone OT KPAaCHOTO M3AYHEHHS K CHHeMY TO, Kak caefyer
w3 Ta6aME 5, TpulATHIl HaMH uaTepnaa ero uamenenns 0.65—0.85 aas
METEOPOB NOAYHYAET Peanbiyio OCHOBY.

§ 6. Ownbxn onpenenenns Grecka MeTeopos.

MoxBeA®M HTOTH H3YMEHHS BCEBO3MOMHHX OMNGOK, BAUSIOUWIUX HA
koneunniii (POTOMETPHUECKHUIT Pe3y/bTar.

1. Tlph npiBsi3ke CAGLOB METEOPOB K CYTOUHBIM caenaM 323y Gaeck
noc/eAHHX MBI TIPHBOAWAM K SKBATOPY H CUMTaAHM, UTO B3aHMO3AMECTH-
MOCTD BHITIOJIISETCS [/151 OKONONOJIOCHEX 1 SKBATOPHAABHLIX 3BE3A. Mexay
TeM, X BHLAEPXKH Pasnuualorcsi. ECaM npHMeM, 4TO monepednuk abeppa-
HOHHOTO NATHA paccestunsa d=0.05 mm, TO BHIAEPKKA £ A1 OKOJONO/MIOC-

o . d
noit 3pe3an (6=807) cocraput t=T=4O cex., TAe v— AuHeliHag CKO-

poCTh TepeiBHKEHHA H30Gpaxenns 38esabl N0 $oTocioio.

Ilnn sKBATOpHAMBHON 3Be3An Gyaem umetb £=6 cek. CpoiicTsa oto-
MATEepHANOB paGoTh [25] M HCMONB3OBAHHBIX HAMM, MPHMEPHO OLMHAKO-
Bue |2]. M3 XapaKTepHCTHYECKHX KPHBLIX DHC. 7 paboth [25] caenmyer,
4TO OIIH6KA 33 HEBHIOJHEHHE B3AMMO3AMECTHMOCTH A/l CYTOUHLIX CAENOB
33831 MOXeT coCTaBuTh okono-+0.5 3B. Bes.

9. C yBesqMueHHEM NPOJOIKKTENBHOCTH NPOSBACHHA UYBCTBHTEDL:

HOCTh (DOTOCAOS! K CYTOUHEIM CAelaM 3BE3A OCTaeTcs NouTH HeH3MEeHHOIl,

B TO BpeMs, KAK K CACAAM METEOPOB OHA MOXET MOBHICHTHCS B ABA 2
wan Tpu pasa (puc. 6 paGotn [25]). D10 PaBHOLUEHHO NOMOAHUTENLHOMY
YBeAHYEHHIO NOMPABKH 32 HEBHNOMHEHHE 33KOHA DB3AMMO3AMECTHMOCTH
0.45 3p. Bea. Ha 0.7—1.2. 3B. Bea.

3. OwnGku np yuére AuddepeHuHaILHOIO NOTIOWEHHS nopsiiKa OLH-
GOK onpesejeHus 6/lecKa 3BE3] B HCMONB3OBAHHOM KATanOre PD u cocras-
Asor okono 0.2 3. Bea. [1pH mpHBSi3Ke C/IEJOB METEOPOB K CIejaM HC-
KYCCTBEHHLIX METEOPOB 3T OUIMOKA MOXET H3MEHATbCA or—0.1 10+0.7
3B. ped.

4. HecoOTBETCTBHE HWCTHHHO{l I YUMTbIBAEMOIE omn6oK 1OAS MOTJIO
npusectn k oumnbkam B+0.2, +0.3 3B. Bl .

5. OmnbyH onpele/eHHst CKOPOCTH MepefBHKEHHs 1306 paneHHil He-
THHHOTO, @ TAKXE MCKYCCTBEHHOTO METeopos mno (oTOC/I0I0 COCTABAANT
COTHe [OJH 3BE3XHOM BE/IHYHHHL

6. Pasaauune B pOKyCHPOBKAX u3obpaxenuil MeTeopa 1 nIKaab CPaB-
HeHHst MOTJIH HOCTUTHYTH +-0.6 3B. Bea. . .

7. Omnbra yudra BAHAHHA (DOHA COCTaB/sieT COTHE 10JH 3BE3AHOL
BEJHUHHBL.
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8. Cayuaiinme omwmbku dgororpaduyeckoro npouecca (taGa. 4) moryr
nocrurats - 0.5 3B, BeJ.

9. OmubKH, JONYIEHHbE IPH HCCACAOBANHI YCTAHOBKH, HE 1IPEBLILIAIOT
+0.1 3B. BEa., a Npu sTajsonuponanun— +0.2 3B. Be.

10. TokasaTesn UBETa METEOPOB MOFYT H3mensathess ot +0.8 p0—1.0
3B. BeJl.

11. Cyas mo MHTEHCHBHOCTH NEPEPHIBOB C/Aelld METe0pa Ha Herathse,
JIONOJIMHTENBHOE CBEUEHHE, CO3/aBaeMOe HOHU3OBAHHLIM rasoM nocae mpo-
21ETa METeopa, BPS JM YBeJHUMBALT ONpeneasemsl 6aeck Mereopa Goablue
uem na 0.1—0.2 3B, Beu.

TNepeuucaeHHEMH (PAKTOPAMH BIOAHE OOBICHACTCA PASAHUME H Heno-
CTOSHCTBO B Peay/IbTaTaX ONpeeseHns 6/ecKa MeTeopon ABYMS CHOCOGaMIL.

§ 7. 3apauu metoanku Qororpaduueckofi (POTOMETPHH METEOPOB
B CBHI3H C MYCKOM HOBOTO MereopHoro riatpyas CAO.

Meroauxa (ororpaduyeckoii GOTOMETPHH METEOPOB 3ABUCHT OT YC/I0-
BUii MOAYUEHHSI HAGJIONATENBHOTO MaTepuana, B nacrosimee BpeMs Ha CAO
pa6oTaeT HOBHIt METEODHHIl naTpyn, (OTOrpadHpoBaHie METEOPOB MPOH3-

BOLWTCS a3POQOTOCHEMOUHBIMH KAMEPAMH C 06 beKTHBOM ,¥ pan—9* (5 =2.5

F=95 cM). BmecTo Tpéx panee paGOTAaBUINX 4rPeratos AeilCTBYIOT 1B,
npuuéM, 06a TIOABHXHEE.

HenoapixHEI TPeTHIl arperar OTCyTCTBYeT, TaK KaK MOMEHT nposiéra
MeTeopa GyJeT OnpeAensTbCA C NMOMOILBIO OGTIOPATOPA CHELHAIBHON KOK-
cTpyxuuu. POTOMETPHYECKHI METOX MPUBA3KH C/EJ0B METEOPOB K CYTOu-
HHM C/elaM 3B&3I Ja8T MeHee TOUHHE pPe3y/abTaThi, YeM METOJ TPHBASKH
K C/eJaM HCKYCCTBEHHHX METEODOB, Ha 4TO HEOJHOKPATHO YKa3hlBanoCh
HaMH paHee.

LeARX TMOJAYYEHHS TOUHEIX (DOTOMETPHUECKHX KDHBEIX CNOCOGOM
.TIHBSI3KH C/IENOB METEOPOB K CAefAM HCKYCCTBEHHEIX METEOpOB, HeoGXo-
JHMMO BBEIOJIHUTE CHAEAYyIOIiee.

1. BrieuartsiBaTh CTaHAAPTH HA MAEHKH KaMep KOPPeCROHAHDYIOLLEro
arperara ,B%, T. K. y Hero OTCYTCTBYeT OOTIOPAaTOp, 4 MOTOM